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an elastic belt upon a dynamo which may any time suddenly 
vary its resistance. The recommendation is made to use a 
heavy fly-wheel on the engine, a heavy fly-wheel on the 
dynamo, and a flexibly connected driving pulley with link 
belting. This should produce the best possible results. It 
might have been added that the dynamo pulley ought to be 
higher than the engine pulley, so that the belt may travel 
up hill towards the dynamo, or at least so little down hill 
that the pull of gravity may have time to act in the short 
period of passage of any point in the belt from crown to 
crown of the two pulleys, for unless this be done there is 
bound to be a wave thrown at each sudden change of load 
which may unship the belt or rope. 

In a private installation known to the writer there was used 
a 10 B.H.P. Hornsby Akroyd oil engine with 11 inch x. 
15 inch cylinder at 210 revolutions. ‘This was run, how- 
ever, at 225 revolutions for steadiness of action. It was 
found that when the vaporiser changed from a black red toa 
bright cherry red the explosion of the charge did not vary from 
the proper dead point as shown by the indicator diagram. 

Another American writer, Mr. E. F. Lloyd, describes a 
large gas engine in a paper before the Ohio Gas Light 
Association. He prefers engines with proper cross heads 
and guides to those with the ordinary trunk piston 
on account of the cylinder wear due to the connect- 
ing rod thrust, though this is not serious in small 
engines. He considers 16 inches as the limit of 


diameter for trunk pistons or single-acting engines. He 

looks to double-acting engines to modify—by reduction— 

the various evils of single-acting engines, more especially 

in respect of the irregular action of explosion. He would 

say that for double-acting engines as much as 500 H.P. 

Thus double-acting gas 
C 


could be got from one cylinder. 
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engines have already been built with 25 inch cylinders, 
yielding 280 H.P. from producer gas, and equal to 325 H.P. 
with coal gas. Such an engine, we are told, is driving a Lan- 
cashire cotton mill. Of the total power of a gas engine, the 
explosions in the double-acting type are twice as frequent, 
and of half the power, so that the tendency to fluctuation 
is much reduced, and it may be added, governing may be 
closer, and working parts may be lighter. 

The governor of the gas engine needs to be very sensitive, 
because it has to anticipate by three strokes whether an 
explosion shall or shall not occur when the next three strokes 
are performed. It cannot, therefore, be made to do work. 
It can only be used to enable something else to act. It does 
this in the hit or miss device. ; 

As regards fiy-wheels, an engine at Lancaster, Ohio, of 
130 H.P., has a fly-wheel of 13,000 lbs. weight, or 100 lbs. 
per horse-power, which is about the same as steam engine 
practice in Corliss engines at less than half the speed in 
revolutions. The relative fly-wheel energy is thus about 
four to one, and this is, of course, necessary to make up for 
the less frequent impulses of the gas engine. In street rail- 
way practice we are told there is a tendency towards heavier 
fly-wheels and slower running engines. Reference is made 
to the Belfast station with its four tandem gas engines of 
120 H.P. each, and two 60 H.P. single engines, stated to 
have run satisfactorily for two years. We understand from 
various sources that the gas engine in America has not either 
found the favour or proved the success which it has in Europe. 
Yet the signs are present that more attention is being given 
to it,and we may yet see considerable improvement, as a 
result of American experience, which may give rise to un- 
foreseen developments. It seems to us that traction work 


in which the steadiness necessary for lighting plants is not 


so urgently needed will afford the gas engine a field in 
America wherein it may show of what it is capable in the 
absence of the perhaps too strict requirements of a mere 
lighting station. 


The Farth asa Return SOME curious results as to the resistance 
Conductor in the earth have been obtained by Mr. W, 
Blectric Railways. Styart-Smith while engaged in determining 
the distribution of stray railway currents in the pipe mains 
of San Francisco. He found that the specific resistance of 
the earth in different was by no means uniform. That 
these local variations in the earth’s resistance had an import- 
ant practical bearing on the question oi pipe corrosion, was 
forced upon his attention by the curious discovery that every 
few hundred feet a point could be found toward or from 
which the current flowed in the pipe systems from all 
directions. When the aa were uncovered at these points 
no metallic connection between the pipes and the rails could 
be discovered, and, consequently, the only explanation left 
was that the earth at these points must have an abnormally 
low resistance. In the region where the pipes are positive 
to the track such low resistance points will draw off the 
larger portion of the current from the pipes to the track, 
and at such points the greatest amount of corrosion will 
take place. Other regions were found in which the resistance 
was much higher than at the points of minimum resistance, 
but still so much below the average that slow corrosion was 
going on throughout the whole region. These investigations 
show that serious corrosion of pipes will by no means be 
confined to a limited region immediately surrounding the 
power house, but may distribute itself capriciously over the 
whole region where the pipes are positive to the track. Mr. 
Stuart-Smith suggests as the only remedy the provision of 
metallic paths of so much lower resistance that the current 
will be practically all shunted off from the earth circuits. 
But except this conductor is insulated and subjected to the 
necessary E.M.F, to reduce the pressure in the rails to zero, 
it will mitigate, not remedy the evil. Prof. Rowland,* who 


American Flectrician, V1 ix, p. 356, 


has been making some laboratory experiments on the resist- 
ance of earth, finds that surface soil by itself is not a 
conductor; and that no current will return through it unless 
it contains metallic salts which are soluble in water, such as 
carbonates or organic salts and acids due to the decay of 
animal matter. Even then there is no conducting path 
through it unless the ground is sufficiently wet to dissolve 
the salts. The loss of metal by corrosion is proportional 
to the ampere hours, and is different for different metals, 
For example, 1 ampere flowing for 4,250 hours will reduce 
the weight of iron in an iron anode by 1 1b.; the same ampere 
hours will remove 3°6 lbs. from a lead anode, and 1°! lb. from 
a copper anode. Prof. Rowland calculates that the earth 
return is about 100 times the resistance of the track, but 
actual experiments on the amount of current returning by 
earth shows that the relative resistance of the earth must be 
much less than this. His measurements of the resistance of 
bonds brought out the important result that old rail bonds 
ee as much as 20 per cent. greater resistance than new 
bonds. 


Dr. FLEMine’s paper at the Physical 
Society last Friday brings before us yet 
another of the amenities of iron in a 
magnetic field. The empiricle formula of Steinmetz, for the 
hysteresis loss, was sufficiently remarkable—it depended upon 
a “peculiarity.” The new empirical result of Fleming 
depends upon a miracle. By combining these two theorems, 
there is an immediate simplification of the arithmetic of 
hysteresis losses; but we must be careful to remember that 
the methods are only intended for approximate purposes, 
The limits of accuracy will best be realised by calling to 
mind the development of the formule. In a paper published 
by Steinmetz in the 7'’ransactions of the American Institute 
of Electrical Engineers in 1892, entitled “The Law of 
Hysteresis,” it was shown that the energy lost in a given 
volume of iron, in a complete cycle of magnetisation, follows 
an almost definite rule. Either by accident or design, the 
hysteresis loss in iron, per cycle of induction, per cubic centi- 
metre, varies as the 1°6 power of the maximum value of the 
induction density. This result was so remarkable that it was 
made the subject of a careful investigation by Ewing and 
Klassen, and reported upon in the Phil. Trans. Roy. Soc. in 
1893. They found that the hysteresis loss did vary in pro- 
anor to some power of the maximum induction density, 

ut only approximately; the index was somewhere between 
2 and 1°47, according to the samples of iron, and the degree 
of magnetisation. The formula, therefore, was not suffi- 
ciently rigorous to suggest any definite physical quality, it 
had not sufficient accuracy to account for itself; nevertheless 
it has proved a very useful instrument in the design of trans- 
formers. Practically, and within the most useful limits, that 
is to say, for maximum values of induction densities below 
9,000 C.G.S. units for iron, the index 1°6 gives a close 
approximation to the hysteresis loss. Dr. Fleming takes the 
matter a step farther. In the short time at his disposal 
last Friday he explained how, by assuming the constant index 
1°6, and assuming the truth of a further discovery he had 
himself made, the hysteresis losses might be easily and 
quickly measured. The field well within a long narrow 
solenoid may be taken as uniform, but if a strip of iron is 
put into this uniform part of the field, its induction density, 
B, is not uniform; it is greatest in the middle and falls off 
symmetrically towards each end. Hence, considering only 
one half-length of the strip, there is, somewhere between the 
middle of the whole strip and the end of that half-length, a 
particular section where B has a mean value. Dr. Fleming 
has proved, experimentally, the almost incredible statement 
that this particular section always occurs at the same propor- 
tionate distance from the middle of the strip. For all lengths 
and sections of straight strips, this distance is very exactly 
equal to 0°56 of the half-length of the strip from the centre, 
or at 0°22 of the whole length of the strip as measured from 
one end. It is clear that this second empirical result, com- 
bined with that of Steinmetz, enables the hysteresis losses in 
iron to be determined almost by a single measurement. The 
problem is silelgiped akin to finding the volume of an 
irregular elpiped ; it is very simple when you are given 
the point long at whi & mean 
value. 


Hysteresis in 
Straight Strips. 
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ELECTRIC POWER DISTRIBUTION AT 
SANDYCROFT. 


Limited, of Sandycroft, near Chester, recognising the many 


advantages and 
economics of electric 
lighting and of 

wet distribution, 
as, under the direc- 
tion and patents of 
Dr. N. 8. Keith, 
adopted the plan of 
lighting its works, 
buildings, grounds, 
and offices entirely 
by means of  elec- 
tricity, and also from 
the same central 
station distributing 
the power there 
developed by steam 
to the various shops, 
machines, &c, 
throughout the 
works, 

We need not repeat 
the now well recog- 
nised advantages of 
the system in general, 
because they are in- 

ar purpose is to 
illustrate some of the 
parts of the system, 
and supplement them 
by short descriptions. 

The Sandycroft 
Company is one of 
the oldest and largest 
manufacturers of 
mining machinery in 
the United Kingdom. 
Its works are in 
several detached 
buildings covering 
several acres of 
ground, and have 
been hitherto 
operated, as to power, 
by many steam en- 
gines deriving their 


steam from boilers 


in different parts of 


be 
displaced as speedily 
a8 practicable. 
he dynamos, 
motors, and most of 
the appliances, except 
conducting wires and 
cables, have been 
made at the works, 
and give great satis- 
faction. 

In the central 
station there are two 
100 H.P. Lancashire 
boilers at present in 
place, and two more 


are to be added. Slack coal, culm, and the shavings and 
waste of the wood-working department of the works are used 


for fuel, 


The flues from the several furnaces lead to the one chimney 
stack, which is of steel plate construction lined with brick. 


; The steel tube is well connected to earth for protection 
Tue Sandycroft Foundry and Engine Works Company, against lightning. 


aND Dynamo. 
shaft, or that of such of the dynamos as may be running at 


the time. There is no overhead shafting nor long hori- 
zontal belts to occupy floor space. There are two 


A “lean-to” at the rear of the station 
has a basement specially devoted to the accumulators. These 


consist of 59 25- 
plate cells of the 
Chloride Electric 


Storage type. There: 


is room therein for 
another battery of 
the same number 
of cells. The build- 
ing abovetheaccumu- 
lators is used for 
testing purposes. It 
contains a very large 
rheostat, and a hot 
room for drying coils, 
armatures, &c. This 
hot room is heated 
by steam in pipe coils 
connected directly 
with the boilers. 

At back of the 
station is the cooling 

md, shown in the 
illustration, for the 
condensed steam from 
the engines. This 

nd is about 45 x 45 
eet in area, and 4 
feet deep. The con- 
denser pump forces 
the water through 
revolving nozzles 
which break it into a 
spray, as shown in 
the _ The 
standpipe in the 
centre serves to 
equalise the pressure. 
This plant has a 
capacity for cooling 
the water condensed 
by the jet condenser 
from 400 H.P. of 
engines. 

There are two 
horizontal compound 
engines driving two 
dynamos. One of 
these engines is of 
200 H.P., and the 
other 100 H.P. One 
or the other, or both, 
are to be used accord- 
ing to the wer 
requirements of the 
works. Both were 
made at the works, 
and are of similar 
design. Double 
Proell valve adjust- 
ing gear are used on 
them with very good 


results. Both are 


connected by belts 
through combined 
friction and positive 
clutch pulleys, with 
a main shaft beneath 
the floor, so that 
either, or both, ma 
be thrown on or 0} 
without changing 
the motion of the 
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manually-operated travelling cranes for handling the We illustrate the dynamo used for the lighting circuits and cir 
machinery in the station. ' for charging the accumulators, which is directly connected ext 

The two dynamos are likewise connected by belts with to a vertical compound engine. Table II. gives the 
the main shaft through like compound clutch pulleys,sothat characteristics of this dynamo:— : Th 
either may be started At times, as in ele 
or stopped without most works, the the 
change in the speed Sandycroft Con- ( 
of rotation of the pany find it desirable mo 
other. to operate a small dri 

These two dyna- portion of their ery 
mos have each a machinery at night, wol 
working capacity of during -holidays, Th 
77 kilowatts at 220 &c., for repair, or out 
volts, and are hurried jobs, when 75 
a in parallel. to run a large en- not 

hey are separately gine and extensive rel 
excited] from the lines of shafting mit 
lighting circuit at would be too costly, req 
110 ivolts, and are To provide for these pla 
slightly over-com- conditions, there is and 
pounded, so as to in the power station wo 
provide against a motor transformer, ma 
any excessive drop shown in one of the cue 
ofgivoltage ‘inj: the illustrations. This and 
conductors to the ’ ves to utilise the this 
several motors in stored energy of less 
the works. the accumulators at pos 

Tests of them 110 volts, by trans- unc 
made under the forming it to that tret 
direction of Prof. of 220 volts, at loa 
Silvanus P. Thomp- which pressure it is the 
son, directly after delivered to the of 
12 hours constant _ power circnits for use 
work, showed a use by such motors, ble 
commercial efficiency or motor, as may be cup 
of 92°08 per cent. ‘desired for use at of 
The armatures are the time. This has mot 
ring-wound, and the ’ been found of great 303 
field magnets are convenience. acrt 
made of punched The circuits of nets 
Swedish charcoal the several dynamos frot 
sheet-iron under Dr. and accumulators top, 
Keith’s patent. are connected with cast 
Table I. shows the switchboard, swil 
the characteristics the main portion wal 
of the two dy- of the board being mat 
namos:— of enamelled slate, 

Owing to the 64 feet x 44 feet. out 
construction of the All of the appliances whe 
field magnets—with on the board, with reas 
no removable ’ the exception of the bro! 
—the armature of four Weston volt- as | 
each machine is meters and the six tim 
and removing, 7 ‘including the mac 
special Motor Datvina Macuine SuHop. MororjDrivine onl onl 
and trolleys running on a tem rarily placed bar. The com- mouldings, were made by the Sandycroft Company’s work- mag 


mutators run sparklessly at all loads without change in the © men. The connections are all at the back of the board, 
position of the brushes. Wear on the commutators is in the testing room, so that they are easily accessible. 
scarcely perceptible after one year of constant use. From the switchboard the several power and lighting 


I. 
Separately excited Dynamo. Tyre 36 L. 
Poles, 4. Output, 77 k.ws. Volts, 220. Amperes, 350. Revolutions per minute, 550. Magnetic circuits, 4. 


ARMATURE. ComMuTaTOR. 
Type, Ring. Overall dimensions, 104 ins. diameter x 10 ins. long. Metal, copper. 
Length, 224 inches. Diameter, 18 inches. Number of segments, 112. Size of segments, 1'5 deep. 
i Taper, ‘265 to ‘185. 
Effective area (A.B. ‘85) 134 square inches. = 


Size of hole, 11 inches. . Number of coils, 112. Fimtp Macners. 
Convolutions per coil, 2. | Cores, charcoal iron. Area of cores, 199'5 square inches. 
Total number of external conductors, 224. Yokes, charcoal iron. Area of yokes, 84 square inches. 


Conductors per inch of circumference, 4. 

Area of bare wire, ‘0351 square inch. 19/18s. 
Dimensions over insulations, ‘250 diameter inches. 
Weight of copper, 124 lbs. 

Carrent density, 2,500 per square inch. 

Length of mean turn, 4°4 feet. 


Area of polar cavity, 229°5 square inches. 
Arc of poles, 60 degrees. 


or Maenetic Parss. 
Armature, 10 inches. Air gap, ‘5 inches. 
Pole pieces, 9 inches. Yokes, 28 inches. 


LeakaGe ComFFICIENT. 
Open circuit, 1°33. Full load, 1°4. 
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circuits consist of bighly insulated underground conductors 
extended to the several distributing points. 

We illustrate a few of the motors and special applications. 
The motors are all constructed on the same mechanical and 
electrical lines as are 
the dynamos. 

One shows the 
motor used for 
driving the machin- 
ery of the wood- 
working department. 
This motor has - 
output capacity 
normal sped of 800 
revolutions per 
minute. The power 
requirements of the 
planers, tenoners, 
and other of the 
wood working 
machines, are ex- 
ceedingly varying 
and exacting. Yet 
this motor runs spark- 
lessly at constant 
position of brushes, 
under the most ex- 
treme variation of 
load. The same is 
the case with another a 
of the same size 
used to run_ the 
blowers for the 
cupolas and forges 
of the works. The 
motor measures only 
30 inches horizontally 
across the field mag- 
nets, and the same 
from the rings on 
top, down to the 
cast-iron base. The 
switchboard on the 
wall carries an auto- 
matic rheostat, which 
switches the motor 
out of circuit 
whenever, from any 
reason, the current is 


An interesting application of a motor is in the 
base of a 25 ton swinging-jib-crane which is driven 
by a 20 H.P. motor. This crane was formerly and 
for many years operated by a two-cylinder steam en- 


broken, or stopped, Coorina Ponp. 


as at meals or other 
times, 

Another illustration shows the motor used for running the 
machinery of the fitting department and that of the box- 
making shop. It measures 20 inches across the field 
magnets and has a capacity of 20 H.P. 


gine in the space 
now occupied by the 
motor. 

By some small 
alterations in the 
gearing the substitu- 
tion of the electric 
motor has enabled 
the working of the 
crane in a far more 
satisfactory manner 
than ever before. All 
of the operations of 
hoisting, lowering, 
swinging, reversing, 
traversing, &c., are 
perfectly performed; 
even to the nicities 
of placing heavy 
articles between the 
centres or on the 
face-plates of the 
lathes. 

A farther illustra- 
tion shows one of 
the wood-boring 
machines in the 
joiners’ shop. The 
auger spindle passes 
axially through the 
armature of the 
motor, which ; is 
mounted on the 
sliding headstock, but 
it revolves with it. 
The timber below is 
movable horizontally, 
at the will of the 
operator. Thus, the 
auger may bore holes 
at any desired point 
on the upper part 
of the timber. The 
controlling rheostat 
coils are the 
column of the 
machine. Much room 
is thus saved which 
would otherwise be 


used by belts and shafts to accomplish the same end, but 
with less economy. This machine will bore a 14 inch hole, 
12 inches deep, in hard pitch pine, in 6 seconds. 

There are many other motors and special electrical applica 


II, 
Separately excited Dynamo. Type 36 L. 


Poles,4. Output, 55 k.ws. Volts,110. Amperes, 500. Revolutions per minute, 300. 


Magnetic circuits, 4. 


ARMATUBE. 
Type, drum. 
Length, 224 inches. Diameter, 18 inches. 
Effective area (A.B. ‘85), 172 square inches. 
Size of hole, 9 inches. Number of coils, 112. 
Convolutions per coil, 1. 
Total number of external conductors, 224. 
Conductors per inch of circumference, 4. 
Area of bare wire, ‘25 inch x ‘22 inch = ‘055 square inch. 
Current density, 2,500 per square inch. 
Length of mean turn, 6 feet 22 inches. 


ComMMOUTATOR. 
Overall dimensions, 10} inches diameter x 10 inches. Metal, copper. 
Number of segments, 112. Size of segments, 1°5 deep. 
Insulation mica thickness, ‘025 in. Taper, ‘265 to *185. 


Cores, charcoal iron. Area of cores, 199'5 square inches. 
Yokes, charcoal iron. Area of yokes, 84 square inches. 


Area of polar cavity, 229°5 square inches. 


Armature, 10 inches. 
Pole pieces, 9 inches. 


Arc of poles, 60 degrees. 


LgenetH oF Magnetic Parus. 


Air gap, ‘5 inch. 
Yokes, 28 inches. 


LeakaGe COEFFICIENT. 
Full load, 1°4. 


Open circuit, 1:33. 
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tions at Sandycroft, some of which were illustrated in 
previous issues of the ELEcTRIcAL REVIEW. 

It is the intention of the Sandycroft Company to continue 
to add motors till all parts of the works are operated thereby, 
and, in many cases to devote a motor to each machine of 
eufficient size to warrant the expenditure, because the 
manager has a complete belief in the convenience and 
economy consequent upon thus sub-dividing the power. 

We have already referred in previous articles to the use 
that is made at Sandycroft of electro-magnets for lifting 
purposes, and we give an illustration of a magnetic crane 
which is carrying a considerable weight. 


ENGLISH ELECTRICAL JOURNALS. 


On May 1st of this the Western Electrician, of Chicago, 
contained the following :— 


The Exzorrican Ravrew, of London, had occasion recently to 
felicitate itself on the publication of its 1,001st number. It com- 
menced publication in 1872, “ when no other electrical paper now 
appearing was in existence,” and soon developed into a semi-monthly, 
coming out as a weekly 15 years ago. This quarter-century’s record 
of progress shows very creditable achievement, and we extend our 
congratulations. 

The anniversary serves, however, to direct attention to the curious 
fact that America has no monopoly of the disagreement regarding the 

iority of electrical journals. But there is the difference that while 

the United States there are three claimants to the doubtful honour, 
in England, so far as we are aware, there are only two aspirante— 
the one named, and our esteemed contemporary, the Electrician. The 
subject has interested us sufficiently to induce us to collect the salient 
facts in the British case in the form of the subjoined table:— 


Ni f Self-d ti Total 
journal. inforsantion is No. of vol. | “No, 
obtained. 
ExzorgicaL | April 16, 1897.) The oldest weekly | XL. 1,012 
Review. electrical 


per. 
Established 1872. 
Electrician. | April 16,1897.) The oldest electri- | XXXVIII. | 987 
cal journal (es- 
tablished as a 
weekly journal, 
1861—1878). 


. . . «+ Ourhope is simply to see an important scientific in- 
quiry carried to a satisfactory and authoritative conclusion. 


As the honour and truthfulness of this paper seems to be 
called, with that of a contemporary, into question, we may 
be excused for republishing replies which the above publica- 
tion called forth. 

We claim no virtue in age alone, and should therefore 
have allowed the matter to rest with our Chicago contem- 
porary; but the two considerations mentioned above demand 
that the independent evidence forthcoming in the following 
letters, the one from the United States and the other from 
London, should be reproduced. : 


Enauise JOURNALS. 
To the Editor of the Western Electrician. 


I observe that on page 246 of your last issue, you have an article 
referring to the relative ages of your two British contemporaries, the 
Exzcraican Review and the Llectrician, both of London. In view 
of the ee ene statements which have been made, it is 
not surprising that the question, Which of the two was the first 
journal to appear? is something of an enigma. 

I ‘\?~ to possess the firet volume of both, and can give you the 
facts. Exxorricat Review appeared first as the TELEGRAPHIC 
JOURNAL AND Exxcrrican Review in 1872, No 1 of Vol. I. beari 
the date of November 15th, 1872, and as the consecutive camumal 
the volumes and issues have been carried on up to the present time, 
there can, I conceive, be no question that this journal is entitled to 
its claim that the present Exzorrican Review is in fact the same 
journal as that which originally bore the double name of the T=xz- 
GRAPHIC JOURNAL AND ELEctRIcaL Review. No one would dare to 
say that a man has changed his identity because in his mature life he 
may have chosen to one of the several Christian names given to 
him by “ godfathers and godmothers in baptism.” 

The Electrician does not go farther back than 1878. No. 1, Vol. L., 
of that publication, is dated May 25th, 1878 ; and every editorial line 
of that issue shows that it considers itself to be the first of its race. 
Its prospectus begins as follows:—‘The want of a weekly paper 


devoted to the consideration of electrical subjects has long been felt, 
and we venture to TT to om, yw want.” And the same sug- 
gestion, differently stated, is also to be found at the beginning of the 
first leading article on page 6. 

It is true that a number of years prior to this—that is, in the early 
sixties—there had already been a weekly journal bearing the same 
title, viz., the Electrician, but this had gone out of existence long 
before, and certainly the present journal cannot by any sensible 
~— be regarded as a continuation of the earlier Electrictan, which 

lived an ephemeral life, and had passed totally out of existence. 

I have never been able to obtain a copy of this earlier paper, but 
think that I have seen somewhere a statement that it started in 1861, 
and did not exist more than two or three years at the outside. It is 
mentioned in the celebrated Ronald’s Catalogue of Electrical Books 
as “ Electrician, The. A weekly journal of telegraphy, electricity, 


&c. 4to. London, 1862.” 
Tuomas D. Lockwoop. 
Boston, April 30th, 1897. 


ExscrricaL JOURNALS. 
To the Editor of the Western Electrician. 


My attention has been directed de gous the 
1st inst. referring to the London Exzcrrican Review. 

The “ puzzling questions” you propound are the very natural out- 
come of a suggestio falsi—intentional or otherwise—by which you 
have been misled. 

In the interval between May, 1864, and May, 1878, there was no 
Electrician. In November, 1872, the Exgorrican REvIEW was 
started, in the first instance as a monthly paper. In 1878, when the 
Electrician was re-started—I will not say resuscitated—the former 
paper was a fortnightly one. 

It would not be strictly correct to say that the new issue of the 
Electrician, under the auspices of the late Sir John (then Mr.) Pender 
and the late Sir James Anderson, was a continuation of the old paper 
founded by the late Owen Rowland and ‘myself and edited by me, 
although my consent to the use of the title was, as a matter of form, 
applied for and given. Like the present ExzorricaL REvI=Ew, the old 
Electrician, “such as it was and what there was of it,” was entirely 
independent of any financial control or trade influences. Had it been 
otherwise, perhaps the awkward hiatus of 14 years would not have 


occu: 
Dzsmonp G. Frrz-Gpracp. 
London, May 14th, 1897. 


ELECTRIC RAILWAY WORK. 


Exectric tramways cannot be said to abound in luxuriant 
profusion throughout our benighted country, but doubtless 
everyone connected with the electrical industry would reply, 
if asked the question offhand—that we have of electric 
tramways ten times the mileage of electric railways, drawing 


the strict line of difference between them as to whether they. 


run upon the streets and roads, or not. 

Yet as a matter of fact, there are now in operation or 
under construction at least 63 miles of electric railway a8 
compared with only 94} miles of street tramway, in the 
United Kingdom. 

Although, therefore, we have plenty of leeway to make up 
in regard to tramway development, especially when it is 
remembered that the United States possess about 15,000 
miles of electric tramway (or 160 miles to our one), yet we 
haven’t made a bad beginning in electric railway work. _ 

It is, however, to be regretted that even in this direction 
we must go across the Atlantic to see progress in electric 
surface railways; most of our lines are underground or over- 
head, and little or nothing has yet been done in actually 
equipping ordinary surface lines, even with the help of 4 
Light Railways Act. 

Apparently it pays large railroad concerns like the New 
York, New Haven and Hartford, and the New England 
systems, to take in hand the conversion of important 
branches or inter-urban connecting lines, especially where 
there is competition from trolley lines along public roads and 
highways; and there is no reason why the same kind of 
enterprise might not succeed equally well on this side, if only 
our railway managers and directors would make up their 
minds to it, and not stand shivering on the brink of a stream 
into which they need not be in the least afraid to fall. 

Not long ago the Dublin, Wicklow and Wexford Railway 
Company woke up to find the trolley line that parallels its 
route between Kingstown and Dublin, a serious competitor 
for the heavy passenger traffic between these points. They 
went, indeed, so far as to inquire into the cost of equipping 
the railway for electric traction, and that was enough. On 
finding that they would actually have to spend a fair amount 
of capital on power house, line equipment, motor stock, é:c. 
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(as though, forsooth, the change could be made for nothing !), 
the question was at once put aside, and probably the steam 
locomotives will do the work there for many a long day to 
come. 

It may seem wisest to maintain present methods when, 
after all, any fresh development means large capital outlay, 
and no great saving per train mile in expenses; but surely 
railway directors ought to give some regard to “moral and 
intellectual” benefits. If they don’t, the public will inevit- 
ably let them hear of it; and it is better to lead opinion than 
be dragged after it. 

What reasons, for instance, could be given by a wealthy 
corporation like the London and North-Western Railway 
Coneney for not instituting an electric service on their main 
line between Liverpool and Manchester? If any line in the 
country ought to be equipped, it might, for sentimental 
reasons only, very well be that where Stephenson’s “ Rocket” 
gave our grandfathers a primitive idea of what rapid transit 
could do; but apart from this altogether, where else can be 
found such a splendid field for a high speed electric service, 
running short trains and often? At present there is practi- 
cally an hourly or half-hourly service of expresses doing the 
distance in from 30 to 40 minutes between stops. 

That competition is called for, and therefore exists, is 
shown by the fact that two other companies offer almost the 
same facilities, and it is a notorious fact that even busy men, 
travelling between the two cities, do not trouble very far 
ahead about the time-table, but do their work and take the 
“next train.” There is always a next train pretty soon, one 
route or the other. 

The trains now run are not very heavy; they cannot be so 
if the speed is to be kept up. The locomotives (largely for 
reasons of speed) are most of them single drivers, and they 
run admirably; but if the cost of fuel were the most im- 
portant of the total expenses, it seems probable that 
they would be improved upon. 

he question of electric traction, however, turns on other 
points. Here are two large cities within 40 miles of one 
another: at present there are no less than three distinct ser- 
vices of “shuttle” trains running between them all day 
long at short intervals, thus showing how great is the 
intercourse and the demand for quick transit. All these 
services possess the inherent disad vantages of steam trac- 
tion; the weight of locomotive and tender is probably 30 to 
50 per cent. of the total train weight; oscillations at the 
high speeds necessary are excessive, in spite of an almost 
perfect road bed, and valuable time is wasted in getting 
up 8 over the short run. 

ere the steam locomotives replaced by motors mounted 
upon long bogie cars—but there! it is not necessary to give 
detaile of how to do it. Every Liverpool man knows his 
overhead railway, and that is a good enough model; though 
intended for slower s and frequent stops, the general 
design is equally sound for both purposes. 

It is not a question of saving much time on the journey; 
bearing in view the frequent crossings and junctions, 
together with the slow traffic that must have consideration, 
it is hardly likely that electric expresses would do the 
distance in much less than half an hour. Bat the saving in 
train weight is considerable; there is less wear and tear of 
moving parts; the method of traction is much more agree- 
able to passengers; and the working cost (inclusive of fuel, 
wages, &c.) is by no means enormous, in point of fact as 
traffic increases the locomotive expenses become less than 
those of steam roads, taken per train mile. 

_ There are, of course, plenty of other lines and routes of a 
similar nature where electric traction might be installed on a 
smaller scale with equal benefit; and perhaps in a little 
while we may see portions of British railway systems equipped 
in this way, just as we are now able to chronicle the use of 
electric cars upon a 12-mile branch section of the New 
Haven and New England lines in Connecticut. 

This line starts from Berlin, and runs thence as a single 
track to New Britain, about 3 miles distant. From there it 
goes to Hartford, one track of the double line being used for 
the electric cars. At present the trains do not run through 
eg end to the other, a change being necessary at New 

ri 

_A third rail conductor is employed throughout; it con- 
sists of a flattened A shaped steel rail weighing 93 lbs. to 
the yard, and mounted simply upon wood blocks fastened to 


the sleepers. The newspaper accounts are very funny; one 
New York journal states that “after many experiments the 
New York, New Haven and Hartford electricians discovered 
that by a heavy rail which looks like a capital A flattened 
down and laid on blocks of wood, the electrical current could 
be transmitted without any appreciable loss of power, and at 
one-fifth the cost of a trolley line.” 

Another gem is worth quoting. “ Financially, this (¢.., 
the use of electricity) means getting 1 horse-power out of 
2 tons of coal. In a steam engine it takes from 7 to 8 tons 
of coal to get 1 horse-power.” Comment upon these master- 
pieces of imaginative engineering would spoil them. 

Returning to serious fact, it may be said that there are 
absolutely no new electrical details on this line; the novelty 
lies rather in the application of electrical working to a main 
line where electric trains are sandwiched in between those 
worked in the usual way by steam locomotives. 

At level crossings a gap is left in the third rail conductor, 
underground feeders carrying the current through. Cast-iron 
sliding shoes, very similar to those used at Liverpool, are 
employed for making contact; they are fitted to both the 
first and second cars of each electric train, in order to main- 
tain contact at crossings. The motor cars are of the open 
type, five in number, each 51 feet long, and weighing 32 tons. 
They carry 96 persons, as compared with the Liverpool 
Overhead Railway trains, which have a capacity of 114 
passengers for a total weight of 40 tons. 

The power house is situated in Berlin, at one end of the 
line; it contains, at present, ten 300-H.P. tubular boilers, a 
total capacity of six 1,200-H.P. engines direct coupled to 
10-pole 850 kilowatt generators, over-compounded in the 
usual way, to give 660 volts at full load, and 600 at no load. 
The engines are stated to run at 100 revolutions per minute, 
and from one source we learn that their dimensions are 
“28 x 48 x 48 x 42 foot stroke !”—a tolerably long stroke 
that! The cylinder proportions hardly come out right 
either, for a presumably pa expansion engine. As a 
matter of fact, we learn elsewhere that the engines are cross 
compound, with 28-inch and 48-inch cylinders, both having 
the same stroke of 48 inches. 

One may, however, hope to live long enough to see efforts 
in a similar direction on this side crowned with a still greater 
measure of success. 


STEAM ENGINE ECONOMICS.* 
To many practical men, the curves, tables of percentages, 
and pre miler data given in discussions of economical 
points concerning the steam engine, have little practical 
significance. What they want to know is the effect on the 
coal bill in dollars and cents, or the increase of power in 
horse-power that will result. Of course, in a general article 
applying to steam — of all sizes and efficiencies, it is 
irapossible to give these data, but it would be extremely 
desirable to calculate at least one example, in order to bring 
out, in concrete terms, the savings involved. In this article, 
two problems wil] thus be solved, relating to increased 
economy from the ase of a feed-water heater and from a 
condenser. 

We will assume an engine of 100 H.P., worked non- 
condensing and without a feed-water heater, under which 
conditions the consumption of coal is 4} lbs. per horse-power- 
hour. The coal will be considered to contain 90 per cent. 
combustible which, with a boiler efficiency of 70 cent., 
corresponds to 14,500 x ‘9 x 7 = 9,135 available heat 
units per pound of coal. The cost of the coal will be taken 
at $2.50 per ton. Should these data not co nd to those 
which a reader has in mind, the following calculations can be 
made to conform by increasing or decreasing the results ob- 
tained by the n percentage. 

Taking up, first, the case of the feed-water heater, we will 
assume the average temperature of the feed-water to be 65°, 
and that the exhaust steam will heat this feed-water to 200° 
if passed through a heater. Consequently, there will be a 
saving with a feed-water heater of 200 — 65 = 135 heat 
units for each pound of steam used. Referring to a steam 
table, we find that the total heat required to raise a pound of 
water from 32° to steam of 100 Iba. pressure is 1,184 heat 


* American Electrician. 
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units. Consequently the number of units when the tempe- 
rature of the feed-water is 65° will be 65 — 32 = 33 units 
less, or 1,151. As 4} Ibs. of coal contain 44 x 9,135 = 
41,107 heat units, this corresponds to 41,107 + 1,151 = 
35°7 lbs. of water per horse-power-hour. Therefore the 
saving per horse-power-hour through the use of the heater 
will be 35:7 x 135 = 4,819°5 heat units, which corresponds 
to 4,819°5 + 9,135 = °527 lb. of coal. Since the engine is 
of 100 H.P., and running, say, for 10 hours a day, 300 days 
in the year, the total saving will amount to 10 x 100 x 300 
x ‘527 = 158,100 lbs., or 79 tons per year, which, at $2.50 
per ton, gives a saving of $187. This is considerably more 
than enough to pay for a heater, whose uses, b<sides, will be 
extremely satisfactory to the engineer, and increase the life 
i boiler by reducing the strains that result from a cold 


The above calculation is entirely practical, and the saving 
which its shows can be obtained under the conditions cited, 
with the single proviso that the type of heater used is one 
not introducing any significant back pressure. The follow- 
ing example, however, should be taken as illustrative, for the 
reason that to add a condenser to an engine while using the 
original boiler pressure, brings up questions of strains and 
valve working that would have to be considered for each 
case on its merits. 

Taking the case of the above engine, we will assume that 

it cuts off at six-tenths stroke, and works against a back 
pressure of 1 Ibs. above the atmosphere. Furthermore, we 
will assume that with a condenser the average back pressure 
is 4 lbs. above a vacuam, and that the engine be caused to 
cut off at four-tenths stroke. With an admission pressure 
‘of 100 lbs., the usual indicator card of a non-condensing 
‘slide valve engine will give a mean pressure of 77 lbs. with 
a cut-off of six-tenths, and a mean pressure of 67 lbs. with 
a cut-off of one-half. Finally, we will assume that the 
engine will be run at the same speed in both cases. 

The addition of a condenser under the above conditions 
= cause the following changes in the amount of steam 
used 

First, the amount of steam will be reduced in the ratio of 
the cut-offs, or will be = 3ths the original amount; 
second, the pressure above the atmospheric line will be less 
in the second case by 77—67 or 10 lbs.; third, the con- 
denser will add to the pressure in the first case the 14 lbs. 
atmospheric back pressure and 14°7 — 4 = 10°7 vacuum, or 
12°2 lbs. in all, making the mean pressure of the condensing 
engine 67 + 12°2 = 79:2 lbs. 

Assuming the steam to be worked at the same efficiency in 


both cases, the horse power will be increased in the ratio of 


79°2 to 77 or from 100 to 103; the consumption of water 
will be reduced in the proportion of ‘5 to °6, or from 35:7 to 
29°6 lbs. per horse power hour, or, on the basis of 100 H.P., 
to 29°6 + 1°03 or 29°3 lbs. This makes a total reduction of 
35°7 — 29°3 = 6°4 Ibs. or 18 per cent. We are informed 
by a manofacturer of surface condensers that the amount of 
power required to run this auxiliary varies from 24 to 5 per 
cent., depending upon the efficiency of the engine to which 


‘it is attached; assuming its horse power at the latter figure, 


we would have a net saving of 13 per cent. of coal, which 
would reduce the consumption per horse power hour from 44 
to 3°915 Ibs. As the water from the ‘hot well will have a 
temperature of about 110°, this, by a calculation similar to 
the one above, can be shown to introduce a further saving 
over feed-water of 65°, of °27 Ibs. of coal, making the total 
amount 3°915 — *27 = 3°645 lbs. ora saving of 4°5 — 3°645 
= °855 lbs. per horse power hour. As the horse power is 
now 103, the total saving for 300 days of 10 hours would be 
103 x 10 x 300 x °855 = 264,195 lbs. or 132 tons, which, 


. at $2.50 per ton, would amount to $330 per year. 


The above calculation refers to a case where a condenser 
is added to an ordinary non-condensing slide-valve engine, 
and therefore of low steam working efficiency. If the com- 
parison were made between an ordinary 100 H.P. non- 
condensing engine and a non-condensing engine of the 
efficiency that would be installed with a condenser, the 
If the non-condensing 
engine is of the Corliss type, the cut-off could be nicely ad- 
justed for the less admission necessary for economy and to 


_ maintain the original omer of the engine; with the ordinary 


slide valve, however, 


e adjustment could not be so satisfac- 
torily made. 


HEATING OF ARMATURES.* 


By GEORGE MOFFAT. 


WHILE an armature has been defined as a bundle of wires 
cutting magnetic lines, with suitable connections for carry- 
ing off the induced current, it is this “‘ bundle of wires” 
which is the vital part of our electric systems to-day and has 
given more trouble and study than all the rest of the system 
combined. 

The working capacity of armatures may be said to be 
limited by two things, sparking at the brushes and heating 
of the armature itself. Of these the heating of the armature 
has been found the more troublesome of the two on account 
of the difficulty in overcoming it. To stop sparking at 
brushes, unless a structural defect, is much easier accom- 

lished. Besides the element of risk accompanying undue 
eating we have a large waste of power, and power means 
money. 

Fig. 1 is a diagram showing the waste in watts for 
different ranges of temperature in an armature carrying 
2,000 amperes, tested by the writer. At the higher tem- 


36 72 108 180 
DEGREES - FAHRENHEIT 
Fig. 1—Loss ror oF TEMPERATURE IN 
an Loap 2,000 AmpEREs. 


peratures the power loss is surprising. The same machine 
showed a rise of 170° Fahr. above surrounding temperature; 
it is with this rise that the diagram in fig. 2 is plotted out to 
show the waste asthe output of the machine is increased. 
There will also be increased permeability with increased 
temperature and as the machine tends to lose its load, if 


2800 — 


AMPERES 


8 8 8 
Watts. 


2—Curve sHowina Loss or PowkR, IN 4N EXCESSIVELY 
Heatep ARMATURE, FOR DirrsrEnt Loaps. 


working in parallel, the attendant will in the majority of 
cases cut out resistance, thus making a machine carry the 
brunt of the load when it is least able to do so. 

The cause of undue heating may be traced to any or all 
of the following: Hysteresis, eddy currents, insufficient 
ventilation, heating of the conductors themselves, and in 4 
few cases the friction of the brushes. That due to hysteresis 
is, of course, due to grade of iron, and is purely a structural 
defect for which there is no excuse whatever; the only 
remedy being to use a good grade of soft iron. 


* New York Llectrical Engineer. 
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Eddy currents are not so easily disposed of. Their waste- 
ful nature and causes giving rise to the same are well under- 
stood by manufacturers of electrical machinery generally, 
who all claim to have overcome them. The well-known 
laminated core is adopted by all with laminations in direction 
of magnetisation, so that the magnetic continuity may not 
be broken, and with varnish, paper, enamel, or some other 
like insulating material used about every 10 or 12 lamina- 
tions. With all these precautions eddy currents are mainly 
responsible for heat in the core. 

hould metal supports of armature constitute closed cir- 

cuits there will be wasteful currents contributing towards 
this injurious heating. Insulated tie-bolts are giving way to 
the much solider “ harveyised,” bolt in which there is no 
insulation to char and loosen. 

As is well known, it is at the periphery that the insulation 
is most needed on the discs; it is there also that it is the 
weakest. After being assembled the core is generally trued 
up, sometimes with a file, and by others in a lathe. In either 
case the result is the same; the tools burr the edges until it 
is practically a solid mass. 

n the machine referred to above, which had a rise in tem- 
rature of 176° Fahr., the insulation could not, of course, 
t. One morning there was a pyrotechnic display and an 

armature to rewind. Before rewinding the engineer loosened 
up the bolts, and made generous use of varnish on the discs, 
After the machine was started, the improvement was startling; 
0 dial dropped to about one-half for the same 
I 


Other machines in process of construction were treated like- 
wise, and with the sime result. 

If the ventilation is thorough, and there are large radiatiag 
surfaces, the heating from eddy currents will be greatly alle- 
viated, but still there remains the loss of power. One 
abominable practice is that of putting canvas heads over 
winding. There was some excuse a few years ago for doing 
this—to hide poor workmanship—but now it should be re- 
ligiously shunned. Immediately after a dynamo has stopped, 
its temperature will rise as the fanning effect due to rotation 
of armature has ceased. This fact was accepted by one 
maker as a gentle hint for a remedy for his hot armatures. 
He at once put on his machine, back of armature and 
fastened on shaft, a set of sheet iron windmill blades to blow 
a current of air through interior of the machine—a warning 
to all men to have nothing to do with that class of machines. 
The large, slow-speed spider armatures give the best result 
when ventilation alone is considered, as there is a greater 
surface exposed both of the iron and the conductors. But 
even with this it is simply the “cure” and not the “ pre- 
vention ” we have. 

Another fruitful source of trouble is the heating of the 
conductors themselves. The chief cause of this is working 
the machine beyond its true capacity—not its rated capacity 
—which may be very much higher. For a legitimate in- 
crease of temperature above that of the engine room 50° Fahr. 
may be taken; for the highest permissible limit 90° Fahr. is 
the maximum. The formula for calculating this, with 90° 
as the maximum, is as follows:— 


Maximum load-amperes = 0 95 / Ss 
R: 


In which s = number equare inches surface of coils, and 
R= their resistance in ohms. 

Even with this moderate increase of temperature the 
resistance is increased about 20 cent. If a machine 
heats above this when running at its rated load its share of 
» work should be reduced until it comes within this 
imit. 

In some machines tested it was necessary to reduce the 
load almost 50 per cent. before the above conditions were met 
with, The maker’s guarantee that the machine’s capacity is 
100 per cent. above what is found safe will not bring back 
the power thus wasted. 

_ The heating arising from the friction of brushes, if exces- 
Sive, may be remedied by better brushes, springs no stronger 
than necessary to make ne contact, a true commutator, 
and, if necessary, a little light bodied oil applied occasionally 
Which will quicken the polish. 

The main requisites for cool running would then seem to 
be, machines run at their true capacity, properly insulated, 
laminated cores and through ventilation. 


THE CARDEW VIBRATING SOUNDERS 
IN CEYLON. 


CoLonEL SavaGE, Commanding Royal Engineer in Ceylon, 
has, during the past year, made an important installation of 
these instraments in connection with the postal telegraph 
system. At one time it had been suggested for military 
purposes to establish communication telephonically between 
the military head-quarters in Colombo and the garrison in 
Trincomali. A separate line for this purpose would have been 
expensive. It would have cost about £7,500, and the main- 
tenance in the forest tracts would have been troublesome. 
Colonel Savage therefore set himself to try what could be 
done with the Cardew sounder on the existing lines used for 
postal work, with the concurrence of the Director of Tele- 
graphs (the Postmaster-General). Separators are used to 
avoid interference with the ordinary telegraphs at Colombo 
and Trincomali, and also in intermediate offices and junctions 
where the te a of opening out and disconnecting would 
otherwise break communication. By constant perseverance 
and careful training of the military staff, complete success 
has been achieved, and the military offices at Colombo, 
Kandy and Trincomali, as well as at Newera Elliya, recently 
added, are now, at a trifling cost, at any time in instant 
communication. No interference with the postal telegraph 
arrangements is experienced. Indeed, many of the operators 
in the post offices are unaware that the vibrating signals are 
passing over their wires concurrently with their own. The 
whole distance dealt with amounts to 265 miles, and the 
system is worked daily in all states of the weather. In one 
instance, when a wire had fallen to the ground in Central 
Ceylon, the military offices enjoyed uninterrupted communi- 
cation when the postal instruments failed. The system has 
the very great advantage that a soldier can go to any part of 
the country where wires exist, which touch at the places 
mentioned above in the course of their routes, and, with a set 
of Cardew’s instruments, put himself into communication 
with the whole of the military system. Great praise is due 
to Colonel Savage for the pains taken to perfect these 
arrangements and overcome the difficulties inseparable from 
the introduction of an almost untried system in a strange 
country. The Cardew’s vibrating sounders had been worked 
between Ceylon and India through a broken cable, but only 
now in the manner described above. It is gratifying to 
kaow that a large outlay upon special lines has been saved 
by this very useful application of the Cardew system. 


THE GAS ENGINE IN CENTRAL STATIONS. 


CoMMENTING upon the removal of the gas engines from the 
Coatbridge Station, our New York contemporary, the 
Electrical Engineer, thinks it desirable to look below the 
surface for some explanation. Like ourselves, the Hlectrical 
Engineer has faith in the future of internal combustion 
engines, and thinks there must be some reason for their 
failure to pay at Coatbridge, where 15 months’ trial has been 
made of them. 

The machinery of the Coatbridge Station comprised three 
generating sets, each consisting of a 120 horse-power engine 
rope-geared to a 50-kilowatt Mordey alternator. The gas 
engines were double acting, two cylinder, side-by-side type, 
working on the Otto cycle at 185 revolutions per minute. 
The governing was by variable charge down to one-third of 
full power, below which explosions were missed. Each engine 
shaft carried three fly-wheels, and the system was arranged 
for the alternators to be run in parallel. Dowson gas from 
anthracite coal was used. Figures of cost are given which 
show that for gas and fora time of low output—obviously 
hardly fair to the gas engine—the cost of fuel per unit was 
three times as much as for steam. This, at first sight, seems 
strange, but on looking deeper in it is observed that the gas 
fuel was made from coal at 18s., and steam was made from 
coal at 4s. 6d. Actually the fuel A unit was only 26°4 lbs. 
for gas and 35°3 lbs. for steam. There is certainly something 
amiss when fuel is being made from so expensive a coal, 


when it could as well be made from the local slack at 4s. 6d. 

Again, oil and stores cost more with gas: why were four new 

ignition tubes used daily on each gas engine? This cannot 
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have been necessary. There are tubes made which will last 
for months. Our contemporary alludes to the various sources 
of possible loss such as want of economy at light loads, or 
lack of uniform speed when misfiring, and also to the 
abandonment of the gas engine at Belfast and at Morecambe. 

These be hard facts, yet at Coatbridge clearly there has 
been a lack somewhere else than in the gas engines, 
Certainly it is to be expected that the fuel bill ought to be 
less with gas, no matter what may be the oil bill, and in any 
case whatever the present shortcomings of the gas engine, we 
are asked to believe that the future still holds hopes of im- 
provements in this motive power. Our own opinion of the gas 
engine is probably known. We believe in its future, though 
we are by no means certain that present cycles of operation re- 
present finality of practice. In believing in the future for 
gas motive power we do not necessarily imply that we prefer 
gas to steam, for we do not. We prefer steam power, and 
we never expect to see any heat engine come near it for all 
round convenience and certainty of action. 


INDUCTION THROUGH SEA-WATER. 


THERE is want of agreement at the present moment between 
mathematicians and “ practicians” as to the precise cause 
and extent of the weakening of induction signals through 
sea-water. Given a primary circuit on a sea bottom beneath 
a light-ship, and a secondary circuit coiled round the “or 
hull, the problem is to find the law according to which the 
induction waves are attenuated, for a given thickness of 
intervening water. 

Mr. C. 8S. Whitehead made an attempt, at the Physical 
Society last Friday, to put this problem into mathematical 
form, but his difficulties were very greatly increased for lack 
of experimental data. Taking a particular case, with the 
best figures at his command, he calculated that, at the North 
Sands Head, 79 per cent. of the inductive energy from the 
primary circuit would be lost before reaching the secondary. 
Mr. Evershed referred to some experiments made with a 
model “sea,” consisting of a plate of zinc. A sensitive 
relay was used for measuring the amplitude of the induction 
waves in the zinc “sea,” at different distances from the 
source, keeping the primary current constant. These results, 
compared to the figures derived from Mr. Whitehead’s 
formula, showed some amount of discrepancy, and indicated 
either that Mr. Whitehead had neglected some terms of more 
or less importance, or that Mr. Evershed’s experiments did 
not represent the case. 

When the secretary read a communication from Mr. 
Heaviside on the subject, the discussion became perplexed 
and modest. Nobody then had any decided opinions worth 
speaking about. Mr. Heaviside questioned whether the con- 
ductivity of the sea-water had anything seriously to do with 
the attenuation of transmitted signals. He took the view 
that, in the absence of direct evidence, it was best to doubt. 
On the principle that it is waste of time proving the validity 
of statements that are not quite so. It reminded us of the 
antes set by King Charles to his philosophers, as to why 

e level of water in a bucket is not altered when a gold-fish 
is popped into it. 

e have tried in vain to collect evidence to aid the 
mathematicians in this investigation. In the Daily Tele- 
graph for December 14th, 1896, Mr. Preece is reported as 
follows :—“ There was a costly attempt to communicate 
between Ramsgate and the North Goodwin light-ship by the 
Evershed method of induction. Unluckily the conductivity 
of the sea-water was too great, and failure was the conse- 
quence. It was a disappointment, as preliminary experiments 
on a small scale had been very promising. Speech had been 
maintained by telephone through 6 fathoms of water in 
Dover Harbour, but e impracticable at the actual dis- 
tance between the two coils, as the damping effect increased 
so rapidly with the thickness of water.” In the Daily Mail 
for the same date, we find that “an attempt to establish a 
system of communication by this means between the shore 
and lightships had been tried, and £1,000 had been spent 
on the experiment.” 


It is characteristic of the present official system that we 
have to pick up these technical details from the daily Press, 


and other advertising media. When the ultramontane craze 
has subsided somewhat, English mathematicians will respec- 
tively ask for the data obtained with the £1,000. And they 
will, probably, not get it. 


PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 


On Dynamos. By W. M. Morpgy, Member. (Paper read May 
20th, 1897.) 


(Continued from page 830.) 
Fig. 10a shows such an “element,” consisting of a short 
cowl and a long one, or a diameter. This element consists of 
four bars, The portion of the winding in the “ magnetising space ” 
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exhibits an improved reaction, the current in three bars out 
of four being in the assisting direction. This is illustrated by fig. 10, 
the two elements under commutation being shown in full, and the 
directions of current in the whole winding being given. Fig. 10c is 


a develo diagram of this winding, showing the whole of the 
a An armature wound in this way gave excellent results. 

$2. But it may be said that chord windings have often been pro- 
posed—that Swinburne went into them pretty fully a good many 
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years ago—that the very first elementary diagram of a drum in 
Thompson’s book * shows a sort of chord winding; and, further, that 
toothed drums are well known and have long been used—that toothed 
armatures are indeed as old as the magneto machine. All this is 
granted. And it may be said that there can be no latent or unde- 
veloped possibilities in the suitable combination of these two things, 
since the severe commercial competition of the past few years would 


Fia. 10a. 


have surely brought them to Jight. But it is possible that the com- 
Lae nature of the di has prevented a simple remedy being 
sought for. 

33. This section may conclude by an account of results obtained 
by modifying a toothed drum dynamo on the lines explained. The 
machine was a new one, just turned out by a well-known firm of 
Continental manufacturers. It was supplied to do 15 kilowatts at 
1,050 revolutions. 


It may be thought that these windings are not as simple ‘as)\the 
ordinary diametrical windings. They are actually simpler and 
cheaper. For instance, the winding shown in fig. 10 was found to be 


Fia. 10s. 


considerably shorter than the winding it replaced. It was much 
easier to put on, and the end connections occupied only half the 
original end space. It was a wire-wound machine. A further advan- 
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Aa received, it gave the curve a, fig. 9, which shows the excitation 
at various loads, with constant volts and constant speed. The collec- 
tion was not good even at small loads; it had no sparkless position, 
and the volts varied very much when the brushes were moved 
slightly. It was then rewound with a conductor of the same crous 
section as before, and with the same number of turns. There were 
32 slots and 32 sectors, 4 conductors ineach slot. The actual winding 
diagram is given in fig. 10, which is obviously a much more con- 
venient and simple winding than the ordinary diametrical winding. 
Keeping the gap the same, it was re-tested, and gave curve B, fig. 9. 
The collection was now excellent; the excitation at full load was 
72'5 per cent. in am , and 44 per cent. in watts, cf the old exci- 
tation, The variation of volts for a given movement of the brushes 
was a quarter of what it was before; the full load lead, which was 
originally 67°5°, was now 125°, The machine would now probably 
pass muster as a satisfactory one in every respect; previously it cer- 
tainly could not have been considered a first class machine, nor even 
& good example of an ordinary toothed armature dynamo. Copper 
gauze brushes were used in both tests. 


* “Dynamo-Electric Machinery,” p. 39 (1896). 


tage, apparent from the figure, is that a central space is left clear for 
ventilating purposes. 

The winding in figs. 10a, 108, 10c, is intermediate as regards length 
and convenience between the ordinary diametrical winding and that 


shown in fig. 10. 
(To be continued.) 


Physical Society. 
Orpinaky Muertina, Jone 117TH, 1897. 
Mr. President, in the Chair. 
A mathematical paper was read by Mr. C. on 
oF S#a-WaTzER on InpucTION THLEGRAPHY. 

If a secon: circuit containing a telephone is rightly placed with 
respect to the fold of a primary circuit i 
current, signals may be transmitted over considerable distances. The 
author investigates the effect of filling the intervening space with 
sea-water ; and, generally, the effect of a spherical conducting shell 
on the induction, at a point in a dielectric, due to an alternating 
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Current in a circular circuit, when the axis of the conductor passes 
through the centre of the shell. In the mathematical treatment, two 
Cases are considered. (1) To find the normal magnetic induction at 
any point in the dielectric outside the shell when a circular circuit 
carrying an alternating current is placed in the dielectric inside a 
spherical conducting shell. (2) To find the normal magnetic induc- 
tion at any point on the remote side of an infinite conducting plate, 
due to a circular circuit parallel to the plate. In both cases, the 
following result is arrived at :— 


Mo 


where v, is the maximum value of the normal magnetic induction at 
any point outside; «, the maximum normal magnetic induction due 
to the current in the primary, supposing the conducting shell or 
plate absent, at the same point; 7 the thickness of the shell or 


plate; and (2 
= 


o 


where «is the permeability of the conducting shell or plate; o its 
specific resistance; ¢ = 2 7 times the frequency. If the frequency 
is 300, ¢ = 1885. For sea-water, oc is taken as 2 x 10° C.G.S. units; 
and ~=1. The sea depth at the North Sand Head corresponds to 


7 = 2,000 cms. Hence, in this case Yo = ‘21, or 79 per cent., is 


Mo 
lost. Similarly, when 7 = 1,000, the loss is 54 per cent. The method 
employed in the investigation is that suggested by Lamb and Niven; 
the author adds an expression for (, the solid angle subtended by the 
circuit at any point, in terms of Bessel’s functions. 

Mr. EvERSHED referred to some experiments of his own, from 
which he concluded that the author’s formula gave too low an estimate 
of the attenuation ; the discrepancy indicated that some term had 
been neglected. 

Mr. YuuE doubted whether the equations given by the author were 
quite applicable to sea-water. There was need, apparently, of a 
term involving the polarisation of the medium. 

Mr. HzavisipE communicated a criticism ofthe paper. It was not 
necessary to investigate the problem for any particular form of 
circuit from which the waves proceed. The alternating factor for 
plane waves, due to Maxwell, was sufficient. Taking the best known 
value for the conductivity of sea-water, there was no reason why the 
conductivity should interfere withsignalling. A considerably greater 
conductivity must be proved for sea-water before it could be accepted 
that the failure of experiments in telegraphic communication with 
light-ships from the sea-bottom was due to that factor. It was 
unlikely, theoretically ; and Mr. Stevenson had contradicted it from 
a practical standpoint. For some reason, the account of the light- 
ship experiments had not been published, so that there was no means 
of finding the real cause of failure. 


Dr. J. A. Firmmina read a paper on A MerHop or DETERMINING 
Magnetic Hysteresis Loss 1x Straicut Iron 


The author's process is based upon the use of the bifilar reflecting 
wattmeter. The samples of iron, large or small, in the form of 
straight strips, are inserted in a long solenoid. The solenoid is 
traversed by an alternating current, and the square roots of the 
mean square values of the current are determined by a Kelvin 
balance. A flat bobbin of fine wire may be slided along the strip; 
an electrostatic voltmeter connected to the ends of this exploring 
coil gives the square roots of the mean square values of the electro- 
motive force in that coil. From these measurements and the known 
dimensions of the solenoid and coil, the induction density, B, can be 
found at any point of the length of the strip. From these results a 
curve is drawn, co-ordinating the values of B to corresponding 
distances along the half-length of the strip. Assuming the hysteresis 
loss per cycle per c.c. of iron to vary as the 16th power of the 
maximum induction density, and then raising all the 8 ordinates to 
the 1°6th power, and plotting a new curve over the first, another 
curve is obtained which represents the variation of hysteresis loss per 
c.c. of iron from point to point along the half-length of strip. Now, 
at some point along the half-length of strip there must be a section 
where the induction density is B,; such that the true mean hysteresis 
loss for the whole bar is proportional to B,)*. Let this value of the 
induction density be called the “effective value,” and the corre- 
sponding point in the strip the “effective point.” Let m . B'® stand 
for the mean ordinate of the curve representing the varying valnes 
of 5’ all along the half-length. Then, evidently : 


16 
By = Bi 


The following curious experimental result is found: Whatever may 
be the length or section of the iron strip, the point at which the 
actual induction density has a value equal to the “ effective” value 
always comes at the same proportional distance from the centre of 
the strip. This distance is very exactly equal to 0°56 of the half- 
length, as measured from the middle, or 0°22 of the whole length 
from one end. If, therefore, the secondary coil is placed at that spot, 
and the secondary voltage then observed is used to calculate the in- 
duction density, the value so obtained corresponds to the true mean 
value of the varying hysteresis loss per c.c. all along the strip. 
Mr. Canrzr asked whether roots other than the 1'6th gave a similar 
constant value of the induction density. 
Dr. Fiemine said it seemed to be the result of accident that the 
— <~ gave a constant value for iron. 
'BESIDENT proposed a vote of thanks to the authors, and the 
meeting adjourned until June 25th. - 


THE ELECTRICAL ENGINEER 
VOLUNTEERS. 


Tux corps of Royal Engineers (Volunteers) Electrical Engineers was 
suggested by a committee of the Institution of Electrical Engineers 
more than ayear ago. The proposal was accepted by the War Office in 
a liberal spirit, and it is proposed to give important duties to the 
corps in connection with the defence of the defended harbours, and 
to treat it in regard to capitations aud the like in exactly the same 
way as the Submarine Miners are at present treated. 

The members of the corps will be placed under somewhat different 
conditions with regard to the requirements of the service from those 
of the rifle volunteers; for example, in the event of war they would 
be liable to be called out even though there was no fear of actual 
invasion. 

Since the time at which the War Office approved of the proposal 
to form such a corps some progress has been made in its formation. 
Lord Kelvin has been appointed the honorary colonel, Dr. J. Hopkinson 
the commanding officer, and several gentlemen have expressed their 
willingness to accept commissions in the corps, amongst them Mr. 
R. E. Crompton, Mr. A. E. Mavor, and Mr. R. S. Erskine. The 
corps will begin with four companies, and for each company there 
will be required a captain and two lieutenants, making in all only 
twelve commissions. These it is expected will be very easily filled, 
and the only difficulty will be in selecting the candidates likely to 
make the most efficient officers. The adjutant for the new corps has 
being appointed in the person of Lieutenant Brady, R.E. Inquiries 
have already been made with regard to a site for headquarters, and 
more than one place has been seen with this purpose in view. The 
headquarters will probably be either in Greenwich or Woolwich, or 
possibly upon the north side of the Thames. 

There are probably many members of the profession of electrical 
engineers who have not the time to give to qualify themselves as 
efficients of a volunteer corps, but who at the same time take a con- 
siderable interest in the doings of the corps, and would wish to keep 
such touch with it as would enable them to identify themselves with 
its work in case of need. In order to meet the views of such, it is 
proposed to have a considerable number of honorary members, and 
it is intended to so arrange the head-quarters, that it shall present 
attractions to induce the honorary members occasionally to visit it. 
It is understood that the War Office intend to provide at the head- 
quarters of the corps adequate material for training purposes, both in 
regard to the use of search lights and the electrical part of the sub- 
marine mining. If the arrangements in connection with the head- 
quarters can be carried out with a sufficient degree of promptitude, 
and the necessary number of men be exroiied, it is proposed to have 
a number of electrical volunteers in camp this summer for their 
annual training. 


OF THE CORPS. 


The corps is intended to bring together a body of men having 
adequate knowledge of applied electrical science, and train them in 
the application of their knowledge to defence. The principal duty 
at present to be entrusted to the corps will be to undertake in con- 
nection with the home defence, to provide officers and men to assist 
the regulars in working defence electric lights at all our defended 
ports, and, in particular, at certain ports of the first importance, 
where there is at present a deficiency of trained men. For this pur- 
pose, a certain number of electricians will be required, and a certain 
number of men accustomed to drive engines. In addition to this, it 
may be expected that the corps will have other duties in which elec- 
trical knowledge will be useful. 


Dortizs oF OFFICERS AND MEN. 


Both officers and men will have to qualify themselves as efficients. 

The conditions of efficiency will be analogous to, but not identical, 
with those of the Submarine Miners. These are as follows for 
captains and subalterns :— 

An officer of Volunteer Engineer Submarine Miners shall be 
returned as ¢fficient as follows :— 

(a) Under one year’s service, provided that he shall have received 
a certificate from a school of submarine mining for Part I. of the 
submarine mining course, and shall have attended the continuous 
training for eight days, or, if he has not received a certificate, that 
he shall have attended 78 submarice mining drills and the continuous 
training for eight days. 

(b) Over one year’s service, provided that he shall have received 
a certificate for Part I. and II. of the submarine mining course from 
a school of submarine mining, and shall have attended the con- 
tinuous training of his division for eight days, and shall further have 
attended 48 submarine mining drills of his division during the year. 
If exempted under the provisions of the Volunteer Regulations from 
attendance during the full or any period of the continuous training, a 
certificate may be granted, provided that he shall have attended 60 
submarine mining drills. 

The conditions of efficiency for non-commissioned officers and 
sappers of the submarice miners are as follows :— 

Recruits—Non-commissioned officers and sappers with under two 
years’ service may be returned as efficient who have attended 78 sub- 
marine mining drills and the continuous training for eight days. 
They shall pass the test examination previously specified (either at 
the end of their first or second year of service) before being classed 
as “ trained men.” 

Trained Men.—Non-commissioned officers and sappers with over 
one year’s service who have passed the test examination previously 
specified, may be returned as efficients, provided that they shall have 
attended the continuous training for eight days and 78 submarine 
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Experts.—Non-commissioned officers and sappers with over three 
years efficient service, who have passed the test examination for 
ex , may be returned as efficient provided that they shall have 
attended the continuous training for 8 days, and 48 submarine mining 
drills, or the complete period of 15 days’ continuous training and 
10 submarine mining drills. 

Special Exemptions.— Non-commissioned officers and sappers 
specially exempted from attendance at the continuous training under 
the provisions of the Volunteer regulations, may have their certifi- 
cates granted provided that they shall have attended the following 
number of drills, which may be counted by attendance during a 
— of the camp, at whole day or half-day parades, or at hourly 
drills :— 


Recruits pee 90 drills. 

Trained men... 90 drills. 

Expert men ... 60 drills. 
Norzs. 


Drilis——A submarine mining drill is 1 hour’s actual submarine 
mining work. Periods of continuous work of not less than 14, 2, 2, 
3 and 34 hours may be reckoned as equivalent numbers and frac- 
tions of drills towards efficiency. Recruits shall not do more than 
two hourly drills in one evening. 

A working day during the continuous training will count as six 
drills in computing the number of drills required in excess of the 
period of 8 days’ continuous training, and also in the case of 
Volunteers specially exempted from attendance for the period of 
8 continuous days. 

All certificates of efficiency are issued subject to the recom- 
mendations of the officer specially deputed to make the technical 
inspection of the division. 

On the outbreak of war with a powerful maritime power, the 
officers and men told off for working the defence lights will, like the 
Submarine Miners, have to join their stations immediately inde- 
pendent of the question of an anticipated invasion. This duty is 
imperative, and must be unreservedly accep 


EXPENSES. 


Officers will be required to provide their own uniforms, but the 
War Office now allow £10 at once and £10 some time after efficiency 
is certified. 

The necessary cost for uniform is about £20. 

Uniforms for non-commissioned officers and men will be found by 
the corps. 

: — rule in regard to allowances of the Submarine Miners are as 
‘ollows :— 

When in camp for not less than 8 days or more than 15 days, 10s. 
a day is allowed for commissioned officers and 5s.a day for men 
representing ordinary pay, subsistence, &c., and an allowance for 
travelling expenses according to the regulations. Similar allow- 
ances are made for full and half day’s training at the school, provided 
the man has already attended 40 drills in the year as a recruit, 10 
drills as a trained man, provided the total payment for such days 
does not exceed £5 for any man or £10 for any officer. 


CORRESPONDENCE. 


Plain versus Insulated Pipe. 


I am sorry to have to trespass on your valuable space 
again, but I think the position taken up by Mr. Bathurst is 
rather calculated to mystify the point at issue. Mr. Bathurst 
read a paper in which he practically threw down the gauntlet, 
and advocated his system as a sort of universal wiring 
panacea, prophesying dire calamities to those who used other 
systems. He must therefore naturally expect some people 
to disagree with him. 

I think Mr. Bathurst rather unreasonable to hold me to 
reductions which may have been made in the cost since my 
article went to press. I may say, however, that I have this 
week received a price list identical with tne one I quoted 
from, and subject to the same discount only. 

As regards the inertness of the lining, I never ques- 
tioned this from a chemical but only from a thermal 
point of view, and Mr. Bathurst will not deny that the 
composition burns furiously on the application of a 
flame. He has also fallen into an error as regards the 
amounts I allowed for making plain pipe serviceable. These 
were 10 per cent. for galvanising, or 2} per cent. for 
varnishing; both are not required. When allowing 50 per 
cent. extra for securing a smooth interior, I left the means 
for the manufacturer to suggest. I find now that this figure 
1s exaggerated, and I am assured that weldless steel pipe 
would be everything to be desired as regards smooth interior. 

Turning to the American opinion, I would say that I 
acknowledged the authority of the extracts used in the /irst 
part of my article; had I quoted all the opinions, Mr. 
Bathurst would not have had any reason to be satisfied with 
the conclusions. 


He could not, however, have served my views better than 
by quoting the last part of Mr. Anthony’s letter, and italic- 
ising “the same wire.” This is the crux of the whole matter, 
and the aforementioned point at issue which Mr. Bathurst 
persistently evades. If the same wire which must be used for 
area pipe is used for insulated pipe, what is the use of insu- 
ated pipe? But Mr. Bathurst advocates the 300 megohm 
grade; he cannot disprove that moisture does get into the 
pipes, if even in small quantities, and he cannot deny that 
one weak spot in the insulation of the tubing would make 
the whole system dependent on the insulation of the 
wire. I do not say that the lining deteriorates, but 
I do say that 300 megohm wires of opposite polarity are a 
danger to—at any rate, insulation—when bunched together 
in a tube where moisture must get in. I am as anxious as 
Mr. Bathurst no doubt is to see some of the present methods 
of wiring abolished and better systems substituted; and I, 
at any rate, have no prejudice in the matter, but only a 
desire to see the best systems (each applicable to the special 
conditions of the installation) employed. But do not let us 
spend money on the pipe at the expense of the wire, and so 
fall into other errors which, as Mr. Bathurst says, time only 
will show. 

Mr. Bathurst has, however, something to sell and I have 
not; and he naturally makes the most of it. 

V. Zingler. 


** Motor Car Fiasco.” 


In your last issue, p. 812, first column, it is stated:— 

“Tt thus appears that to run 20 miles with a couple of 
passengers, the car must carry 5 cwts. of cells; but the total 
weight of car is 134 cwt. (7 including passengers and cells), 
so that a car of 1 ton might run 40 miles.” 

Should not this be 31 miles? Thus: 


13°5 cwt. : 20 cwt. 2: 5 : 7°5 cwt., 


or 7°5 cwt. of cells will convey 1 ton 20 miles. 

But 18°5 cwt., with 6°5 cwt. of cells additional (making 
up 1 ton), gives 11°5 cwt. of cells to the ton. And the dis- 
tance traversed would be: 


11°5 
20 miles x 75 = 30°6 miles. 
D. G. Fitz-Gerald. 


In giving the figure as 40 miles, I assumed that the 
addition of an extra weight of cells would not add propor- 
tionately to the weight of the car. Instead of 13} cwt. plus 
two passengers, there would be 20 cwt. plus two passengers. 
Of the 64 cwt. additional, probably not more than 4 cwt. 
would be in vehicle, leaving 6 cwt. for cells. We should 
then have 

& 
31} : 20 
or the vehicle would run 314 miles, but the addition of the 
extra cells would not proportionately increase the duty. 
There would not be a corresponding road or machinery 
friction, for the same machinery would do more work with 
little difference of friction; just as the friction of an idle 
engine is practically the same as when loaded. There would 
be no increase of air resistance, and, generally, the power to 
be exerted would not be anything like that found by the rule 
of proportion. Possibly 40 is too high a figure to have 
stated; and, perhaps, a midway figure would be nearer the 
truth—say, 36 miles. 
The Writer of the Article. 


Telegraphy by Induction. 


In a paper read to the Physical Society on June 11th, a 
formula was given to enable us to estimate the effect of the 
conductivity of sea water on the method of communicating 
with light-ships described by Mr. Preece in his recent Royal 
Institution discourse. 

This formula was derived from equations in which the 
medium was supposed at rest. It has since occurred to me 
that as the currents in the North Sand Head Light-ship are 
of considerable velocity, Equations B, Maxwell, vol. ii., art. 
598, in which the motion of the medium is taken into 
account, ought to have been used. This raises the further 
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uestion are these equations true for a moving insulator ? 
Prof. J. J. Thomson Recent Researches, p. 541. If they 
are not, then as the medium becomes a worse and worse con- 
ductor these equations depart more and more from the 
truth, and mathematics, even if the equations could be 
solved, becomes powerless to help. 
C. S. Whitehead. 


Mounting Machinery on Springs. 


I regret I have not seen Mr. Whitcher’s articles in your 
pages of July last year. 

As regards protecting the floor from vertical vibrations, 
apparently Mr. Whitcher thinks vibrations are communicated 
vertically, because as gravity has to be dealt with perfect 
freedom is impossible. A numerical example will, perhape, 
clear the matter up to some extent. 

Suppose a machine weighing 10 tons has a very rapidly 
rotating unbalanced part of very small mass. Suppose this 
applies a force of, let us say, 50 tons, as an extreme case, for 
a very short time, so that the vertical component varies from 
50 tons up to 50 tons down. But suppose the movement of 
the bedplate needed to keep the centre of gravity stationary 
is 0°01 inch. If the bedplate is fastened down it is shaken 
by an alternating force of 50 tons. Now mount it on 
springs, say, 10 inches long when compressed. The bedplate 
can now move 001 inch each way, and the movement only 
increases and diminishes the pressure of the springs on the 
ground by a tenth per cent. each way, so that you now have 
a varying force of only 54 lbs. each way instead of 50 tons. 

Mr. Whitcher seems also to think allowing the bedplate 
freedom does not reduce the forces on the bearings and 
brasses. This was also raised by Prof. R. H. Smith in 
Industries, in 1892, and, as I dealt with the point there, I 
daresay it will be hardly i go over that ground 
again. The reference is page 582, December, 1892. 

James Swinburne. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported, 


Enping Jone 157u, 1896. | June 157x, 1897. 
6. & 
Amsterdam... 69 Alexandria. 20 0 
Antwerp... 46 Amsterdam coe 0 
Archangel ane on Teleg. cable 39 0 
Auckland 65 O Antwerp... 0 
Bombay ... 74 O| Archangel 19 0 
B . Electric cable 220 | Auckland 159 0 
. mat... 60 0 Barcelona. Teleg. wire 53 0 
Buenos Ayres ... 856 | Bombay... 0 
Cape Town 314 O | Brussels.. 2,229 
» Teleg. mat.... 17 0 | Buenos Ayres 0 
Colombo... 430 0 | Calcutta 
Delagoa Bay 277 Canterbury... 
merara 26 CapeTown ... soon 
Darban ... 428 0 | Colombo... 
East London + 867 0 | Constantinople ... «. 80 0 
Flushing 163 0 | Co 8 0 
Hong Kong... 25 O agoa Bay . 255 0 
169 0 | Durban ... 242 0 
Melbourne 400 O/| Fremantle O 
380 0 | Gibraltar 1,330 0 

35 O | Hamburg 280° 0 

Port Elizabeth ... 9864 | Havana ... ese 1566 0 
Rio Janeiro. 220 | Madras. Teleg. mat..... 65 0 
Rosario. Teleg. mat. 240 | Marseilles 
‘ 20 Melbourne. Teleg.mat. 53 0 

St. Petersburg... ... 6 0/| MonteVideo .. ... 25 0 
pore. Teleg. mat. 180 | New York 4200 0 
Sydney ... 123 0 | Penang. Teleg. mat.... 95 
16 0 | Port Said ase 20 

Quebec ... 480 0 

Rangoon.. 

Rio Janeiro... 

Teleg. mat. 4,607 0 

Shanghai. Telephone... 82 0 

Singapore soo 100 

olm oo. 190 0 

Wellington... 

Total £5,685 0 Total £17,828 0 


Foreign Goods Transhipped. 


8. 
0 
0 
| Hamburg 0 
0 
0 


Total £424 


Agency.—Messrs. 8. Newton & Co. have opened show- 
rooms at 1, High Street, Clapham, S.W., and in future all business 
will be conducted from that address. They have been appointed 
South London agents for Messrs. Crompton & Co., Limited, of whose 
goods they will keep a stock. 


Dissolution of Partnership.—The partnership here- 
tofore subsisting between Harris Ullathorne and Arnold Hartley, 
carrying on business as electrical engineers and contractors, at The 
Crown Electrical Works, 19a, Charles Street, Bradford, and else- 
where, under the style or firm of Ullathorne & Hartley, has been dis- 
solved as from June 11th. The whole of the assets of the partner- 
ship now vest in the said Arnold Hartley, who will in future carry 
on the business alone in his own name, at the same addresses, and 
will attend to debts. 


Electric Cooking.—Heating and cooking apparatus for 
direct and alternating current, as supplied by the Electrical Company, 
Limited, are described in a new pamphlet which they have brought out. 
Instructions regarding the use of such apparatus are followed by 
illustrated descriptions of cookers, flat-irons, coffee machines, boilers, 
kettles, urns, heaters, incubators, hearths, &c. . 


Electric Driving.—A fortnight ago we notified that 
Messrs. T. Richardson & Sons, of Hartlepool, have added an electric 
power branch to their already extensive business. We are now ofli- 
cially informed that they have concluded an arrangement for the sole 
representation of Messrs. Brown, Boveri & Oo., of Baden, Switzer- 
land, in this country. Messrs. Richardson will be advised on all 
electrical matters by Mr. C. E. L. Brown, head of the firm of Messrs, 
Brown, Boveri, who is well known in connection with the Electrical 
Exhibition in Frankfort in 1891, when he designed and executed suc- 
cessfully the scheme for transmitting power on a commercial scale from 
a water-power station at Lauffen on the Neckar to Frankfort, a distance 
of 100 miles. Mr. Brown has already designed and executed power 
plants of upwards of 100,000 horse-power in all parts of the world, so 
that his valuable assistance will at once place Messrs. Richardson in 
the front rank amongst electrical power engineers. Arrangements have 
also been made whereby Messrs. Richardson are licensed to manufac- 
ture under the various patents of Mr. Nikola Tesla, whose inventions 
have given electric power such a great impetus in America. The 
electrical department will be managed by Mr. C. F. Higgins, late 
chief electrician to Messrs. Brown, Boveri, and who is at present 
superintending the completion of the installation by which Messrs. 
Richardsons’s works at Hartlepool will be driven. 


Electric Fittings——The Zurich Incandescence Lamp 
Company has just brought out a catalogue of ornamental fittings. 
There are many good designs of brackets, pendants, electroliers, 
standards, and some useful specimens of window fittings. 


Ediswan Fire Brigade——The Edison Fire Brigade 
carried off a number of prizes in a series of competitions at Hard- 
wick, Bury St. Edmunds, on Whit Monday. This brigade is among 
those chosen to — in the fire brigades display before the Queen at 
Windsor next Friday. 


Electric Motor.—At Coventry shortly a trial is to be 
made by Mr. 8. Sudworth, consulting electrical engineer, of a single 
phase alternate current motor by Bergtheil & Young. Mr. G. Ram, 
the city electrical engineer, has been testing the efficiency, &c., of the 
motor, which will be run from the Corporation mains. 


Liquidation Notices.—Creditors and others having 
claims against the Northern Electric Wire and Cable Manufacturing 
Company, are required to send particulars before July 31st to 
a igeggaaa Mr. J. E. Whitham, Barum House, Harrison Road, 

ax. 

At meetings of the Electrical Manufacturers, Limited, held at 223, 
Upper Thames Street, E.C., on May 24th and June 8th, 1897, a reso- 
lution was passed winding up the company voluntarily, and appoint- 
ng Mr. G. A. G. Robertson, of 18, Basinghall Street, E.C., liqui- 

r. 


List.—Messrs. James Allen, Senr., & Co., of Glasgow, 
send us a couple of lists of various designs of gas and electric lamp 
illars. Some artistic specimens of arc lamp standards are shown. 
me of them has been specially designed in connection with the 
commemoration of the Queen’s Diamond Jubilee, as “ V. R., 1897,” 
cast in the ornamental work near the globe signifies. 


P. Jackson & Co., Limited.—Messrs. P. R. Jack- 
son & Oo., Limited, of Manchester, have recently secured a number of 
orders. These include three dynamos of 380 kilowatts each, at 

200 revolutions per minute, direct coupled to compound vertical 
Fen ar one motor generator for an output of 75 kilowatts; one 
cing transformer of about 55 kilowatt capacity, and the neces- 

sary steam, exhaust, and other pipes, condensers, feed-water heater, 
electric boiler feed-pump and electric centrifugal pumps for con- 
densers, for the new Ashton-under-Lyne lighting and power station. 
A complete electric — plant is to be supplied for Breightmet 
Colliery, consisting of a double continuous rope hauling engine with 
90 horse-power motor and two single drum hauling engines of about 
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40 horse-power each, which will be driven from the continuous ropes, 
and a generating dynamo of 75 kilowatts. The plant at Breightmet 
Colliery also comprises an electric lighting installation with 10 kilo- 
watt dynamo and vertical engine. Messrs. Jackson have also secured 
an order from the Glengarnock Iron and Steel Company, Limited, 
for a complete electric pumping plant, consisting of one pump for a 
head of 480 feet with 95 horse-power motor, and another for a head 
of 240 feet with 28 horse-power metor, a generating dynamo for an 
output of 110 kilowatts and an overhead line of about 1,600 yards 
length. Other orders are for two dynamos, one of 16 and the other 
of 25 kilowatt capacity, for lighting Howbery Hall, Mr. Wingfield 
Bowles being the consulting engineer; also for one dynamo of 160 
kilowatts and several motors for Messrs. Tweedales & Smalley, of 
Castleton, and three motors, of about 7 horse-power each, for Messrs. 
The Dowlais Iron Company, Limited. The order which Messrs. 
Jackson have had in hand for the Electro-Chemical Company, of 
St. Helens, for eight 275 kilowatt dynamos is now nearing comple- 
tion. The first pair of dynamos have been working almost continu- 
ously for the last six months, each with a load of 1,500 amperes at 
about 200 volts, without a mishap of any kind. The members of the 
Municipal Electrical Association will visit Messrs. Jackeon’s works 
on the 30th inst. 


Jubilee Decorations.—Messrs. A. and 8. Gatti have a 
most effective decoration at the “ Adelaide Gallery.” It consists of 
a maroon plush curtain draped in natural folds, trimmed with massive 
gold fringe and tassels, mounted on a brass rod 18 feet long, finished 
with silver axe heads. On the face of the curtain appears the words 
“God Bless Our Queen, 1837—1897,” in white enamelled letters, 
through which are arranged 250 amber and white frosted electric 
lamps, Above the curtain is fixed a large golden crown, in which 
are mounted over 50 lamps, pearls being represented by white 
frosted lamps, rubies by red lamps, and emeralds by green lamps. 
This design is by Messrs. J. 8. Cunnington & Co., of Cecil Court, 
Charing Cross Road. The total C.P. of the lamps used is 2,500. 


The Edison and Swan United Electric Light Com- 
pany, Limited.—This company, like many other electrical esta- 
blishments, has arranged that their extensive works will be closed 
next Tuesday (Jubilee day), and every operative is to receive full 
pay. 

Water-Tube Boilers.—Messrs. Conrad Knap & Co., 
Limited, send us an illustrated list of their type ‘ K ” Knap’s patent 
improved water-tube steam-boilers, with water-tube furnace casings. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The Corporation electricity staff held their 
annual outing on 9th inst., visiting on this occasion the top of 
Lochnager. 

The Police Workshops Committee is undecided whether to light 
the new police workshops by gas or electricity. Gas is roughly esti- 
mated at £100, and electric fitting, &c., at £250; but estimates are to 
be invited for electric lighting to specifications which are being 
drawn up, before any decision is arrived at. 


Bakewell.—The question is to be raised in the District 
Council, of considering the advisability of utilising the water-power 
running to waste in the River Wye to light the town by electricity. 


Bradford.—A £50,000 electric lighting extension scheme 
came before the Gas and Electricity Committee last week. 


Bristol,—The Electric Light Committee has proposed 
to increase the salary of its secre’ (Mr. F. W. Prosser) by 
annual increments of £25 until it amounts to £250. 


Cardiff.—The Electrical Engineer reports that there are 
now 14,113 lamps supplied, an increase of 1,601 compared with the 
corresponding weg of last year; 1,123 lamps are also waiting con- 
nection. The Board of Trade units generated last month amounted 
to 28,806, which was an increase of 7,483 units compared with May, 
1896. The estimated revenue was £429 193. 6d., as against £340. 
The engineer supplied an estimate for lighting the union workhouse. 
The guardians paid the gas company last year £351, and he had pre- 
pared a scale by which the lighting of the institution by electricity 
would cost £420, an increase of about £70. 


Colwyn Bay.—The District Council have appointed 
Messrs. Fawcus & Clirehugh, of Manchester, their electrical and con- 
sulting engineers, provided their terms are satisfactory. All the 
schemes are to be returned to the competitors, with the exception of 
the first and second, 


Coventry.—The Electric Light Committee has presented 
& statement for the quarter ending March 31st, 1897, showing the 
supply of electricity to have been 21,516 units, rental £547 6s. 5d.; 
number of consumers, 76; mileage of mains (high tension), 2 miles 
337 yards, (low tension), 2 miles 432 yards. For the corresponding 
| quarter in 1896, the electricity supplied was 10,642 units; rental, 
£284 1s.; number of consumers, 50; mileage of mains (high tension), 
/ miles 77 yards, (low tension), 2 miles 332 yards. 


Doncaster.—At a recent meeting of the Gas Committee, 
an inquiry was received from Messrs. Crompton & Co., Limited, as to 
whether the Corporation approved of an application by them for a 
provisional order for electric lighting, and the Committee recom- 
mended that such an application be opposed by the Corporation, 


Dundee,—Mr. W. H. Tittensor, the City electrical engi- 
neer, has issued a very full report recommending the adoption of the 
Wright rebate system of charging consumers. We extract the 
following :—" For the financial year ending 1897 the total number 
of units sold was 265,000; the maximum sy of the station at 
full load is 620 kilowatts, or, in other words, the maximum output 
from the station equals 620 Board of Trade units per hour; the 
standing charges amounted to £3,262 7s. 7d. = 2:954d. per unit, or 
£5 5s. 3d. per annum per kilowatt; the running charges amounted 
to £1,598 4s, 2d. = 1°447d. per unit—total costs, £4,860 11s. 9d. = 
4'401d. per unit. The revenue amounted to £5,533 13s. at the rate of 
5d. per B.T. unit ; the revenue per kilowatt installed, £8 18s.6d. We 
will now consider the capabilities of the station working under the 
same conditions as ordinary manufactories, viz., at full load all the 
yearround. Expenditure for one year:—The units sold would be 
4,000,000. The standing charges would be practically the same, viz., 
£3,536 = °212d. per unit sold. The running charges would be 
£11,833 = ‘684d. per unit sold—total expenditure, £15,369 = ‘896d. 
per unit sold. Current could be sold at 1d. per unit, and yield a re- 
venue of £20,833, leaving a profit of £5,464 perannum. Therefore, 
if the electrical undertaking were working under the same condi- 
tions as the gas works, the former would have to reduce its charge to 
1s. per 1,000 cubic feet in order to sell at the same price.” 


Gravesend.—At a meeting of the Town Council last 
Friday, a letter was read from Messrs. Crompton & Co., Limited, 
stating that they propose applying for a provisional order for lighting 
the town of Gravesend. The matter was referred to committee. 

Hampstead.—The Hampstead Express says it has good 
reason to believe that the next report of the Lighting Committee 
= show a profit on the electric lighting for five quarters of about 

,000. 

Kinnaber.—A Dundee paper says that at last week’s meet- 
ing of the Montrose Police Commission, a report was read regarding 
the use of the electric light installation at Kinnaber Waterworks for 
the year ended May 31st last. The average number of working hours 
per day was 4°11. 

Lambeth,—A motion brought forward last week at the 
Vestry meeting, to appoint an electrical engineer to inspect, in the 
interest of the parish, the electric lighting mains and plant about to 
be laid, also the dust destructor, was referred to the Electric Lighting 
Committee. It was remarked that “the Vestry would be taking over 
a mains, and they were bound to see that they were properly 

Llandudno.—The Council on Wednesday agreed to raise 
£25,000 for the electric lighting scheme. 


Larne.—The proposed charges of the Larne Electric 
Light Works Company for street lighting are considered extortionate 
by some of the Commissioners, and tenders are to be advertised for 
the lighting of the town for three years. 


Leyton.—The electric lighting mains are to be extended 
in several thoroughfares. The Council have decided, upon the resi- 
dent engineer’s recommendation, to supply current to places of public 
worship at a discount of 20 per cent, 


Liverpool.—The Lighting Committee recommend the 
following extensions of the electric mains:—Granby Street _ 
£683); Park Road and Cornhill (cost £337); Oxford Street (cost 
£118); Smithdown Road, £60. 


Maidstone.—The Town Council have, in committee, 
resolved to retain their electric lighting order and set up works 
themselves, this being subject, of course, to the approval of the 
whole Council at the next meeting. 


Monmouth.—The highest tender sent in for buildings 
for the electric light works was £9,247, and the lowest £4,213. That 
of Mr. F. Weldon, of Birmingham (£4,847), was accepted. 


Newport.—It is reported that the expenditure upon 
capital and liabilities incurred on the electric lighting works amount 
to £41,693; and the estimated cost of the extensions had been 
a to £28,307 so as to keep within the £70,000 authorised by the 

ouncil, 

Ombersley.—A poll of the parish is to be taken to decide 
whether or not to adopt the Lighting and Watching Acts, and to 
light certain streets. 


Poplar.—Mr. Warden-Stevens, in going into the question 
of electric lighting for the workhouse, pointed out that the steam and 
hot water arrangements were capable of improvement. He is there- 
fore to report on these subjects at the same time. 


Russia.—La Société d’Eclairage Electrique de St. Peters- 
burg is the title of a company which has just been formed in Brussels 
with a capital of £240,000, to acquire and work the concession granted 
for the electric lighting of the public streets of St. Petersburg. 


Shoreditch.—The Workhouse and Infirmary Visiting 
Committee are to consider and report upon the best methods for elec- 
trically wiring the Workhouse and Infirmary establishments. The 
Vestry’s electrical engineer is to be asked to estimate the cost. 


Southampton.—The Electric Light Committee is to send 
two or three of its members to the Manchester meeting of the 
Municipal Electrical Association. 

Taunton,—The Council last week decided that six mouths’ 


notice should be given to all customers that they would be supplied 
on the demand indicator system after December 31st next. 
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Yarmouth.—Some figures were given at the last Council 
meeting as to the electric lighting undertaking. The deficiency on 
the works for a year and a quarterended March 31st was £726 8s. 11d. 
In the previous year, it was stated, the loss was £756. Itwasshown 
that the capital account is increasing, and members wanted to know 
if they were to anticipate a yearly loss of £700. 


York.—The City Council has, by 19 votes to 11 (eight 
members remaining neutral), appointed a Special Electric Lighting 
Committee, who are to deal with the matter at once, and, if necessary, 
“ sit day-by-day until the position with reference to the electric light, 
which had become a scandal to the city, should be determined, and 
they had something really definite to go upon.” These are the words 
used by the Sheriff who moved the resolution. With such a com- 
mittee at work, electric lighting matters will, perhaps, make a little 
progress at York now. 


Walsall.—The Council with a view to meeting the 
increasing demand for electric current, has agreed to provide an 
additional transformer and transformer station and the necessary 
cable in Park Street, and also a condensing plant for the generating 
— in Wolverhampton Street, at a total estimated cost of 


Wells.—The Council received a letter from Messrs. 
Edmundson’s Electricity Corporation, Limited, offering to pay £700 
for the transfer to them of the electric lighting order. The Council 
replied that it has decided to retain the order for the present. 


Wolverhampton.—The Lighting Committee have issued 
their annual report with regard to electric lighting, which shows 
that a net profit has been made of £225 14s. 5d., which has been 
applied to the deficiency on the working of the previous years. The 
total quantity of electricity generated was 287,507 Board of Trade 
units, of which 224,709 were sold, and 60,820 were unaccounted for. 
The quantity sold for the lighting of the streets was 73,466 units, for 
which £1,242 5s. was received, while the sale to private consumers 
realised £3,778 18s. 6d. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Bray.—The following resolution has been passed by the 
Commissioners :—“ That we approve of the pro to construct an 
electric railway from Bray to [eddetenah vid Main Street, and hope 
-_ the promotion fund will be liberally supported by the residents 

ray.” 

Birmingham.—It is understood that in consequence of 
the inability of the Corporation and the Tramway Company to agree 
on a number of points in connection with the proposed electric tram- 
way scheme, the company’s Bill is to be withdrawn. 


France.—A gue sa just been formed in Paris, with 
a capital of £20,000, to be known as the Société Francaise de Traction 
Mecanique et Electrique. 

Halifax.—A Local Government Board inquiry was held 
on the 9th inst. in respect to an application from the Corporation for 
sanction to borrow a sum of £9,300 for purposes connected with the 
electric tramway scheme, and £1,633 for the purposes of street 
improvements. The town clerk said the resolution was passed by 
the Town Council on May 20th last, and the particulars making up 
the £9,300 were sent to the Local Government Board at once. The 
sanction of the department had already been obtained, a) from the 
tramways, to borrow £59,950 in connection with the electric works. 
Of the £59,950 they had already borrowed a sum of £46,433, and 
that left a balance of £13,517 for electric lighting p . They 
proposed to work the tramways by electricity. The Bill, which bore 
the title of the “Halifax Corporation Tramways Act, 1897,” had 
passed through Parliament, and they were expecting the royal assent 
any day. That Act gave them power to borrow £20,000, and such 
other powers as the Board of Trade might think proper. The powers 
of the electric lighting Act were to be exercised under the sanction 
of the Local Government Board, and the tramways would be dealt 
with by the Board of Trade. The area of supply was within the 
borough. Mr. Wilmshurst, electrical engineer, said if they could 
make a start within a few weeks, they would be running electric 
trams in about twelve months. The borough engineer (Mr. Escott) 
gave the particulars with respect to the proposed improvements 
which were to take place in Lister Lane, Shay Lane, Gilbert Street, 
and Thrum Hall Lane. There was no opposition. 


Isle of Thanet.—At a meeting of the Ramsgate Town 
Couneil on Friday, the application of the Isle of. Thanet Light Rail- 
way (Electric) Company, Limited, for an order authorising the con- 
struction of a light railway from Pegwell Bay through Ramegate, 
Broadstairs and Margate, came up again for discussion. It was stated 
that the promoters had made several modifications in order to meet 
the views of the local authorities, and had agreed to contribute 
£3,500 to the Ramsgate rates, and pay 2s. a ton for coal dues, which 
would represent about £200 a year. The matter was adjourned again 
in order that the terms of the proposed agreement should be drawn 
up and printed prior to being further considered. 

Madras.—An Indian daily says that the overhead system 
having been sanctioned on the section of the Madras Electric 
Tramway line extending from the Beach to Egmore, the materials for 
carrying out the same have arrived, and the work is being taken in 
hand. It is expected that the work will be completed by the middle 
of this month (June). 


Plymouth.—In connection with the electric tramway 
scheme, the Tramways Committee recommended that applica- 
tion be made to the Local Government Board for power to borrow 
£7,500 for the overhead construction and five motor cars for equip- 
ping the Prince Rock section. The Borough Council has adopted the 
scheme without a division. The remarks of the Mayor, who 
took part in the discussion, are worth printing:—He said that 
Birmingham was placed in a different position from Plymouth, 
as in the former place the trams were in the hands of private com- 
panies, and the Corporation were squeezing them to get the best 
terms for purchase. He was the last man to give way in regard to 
the overhead system. For 18 months he had carefully watched the 
working of an underground system in Paris, and he had reluctantly 
come to the conclusion that it was not a proper system to adopt. 
As a commercial system, the overhead was the only one recom- 
mended in England and America. Great improvements had been 
made by which the wires and poles were not made unsightly. 


The Accident on the Liverpool Overhead Railway, 
—The report of Lieutenant-Colonel Yorke to the Board of Trade on 
the circumstances attending the collision that occurred on April 15th 
at the Dingle Station of the Liverpool Overhead Railway, has just 
been issued, says the Times. As the 10 a.m. train from Dingle was 
leaving that station, it came into collision with a train of empty 
coaches from Herculaneum. Three passengers complained of injury. 
Colonel Yorke considers that the primary cause of the accident was 
the deliberate breach of the block rules and regulations on the part 
of the signalman, whereby he permitted the 10 o’clock train to start 
from the up platform at the time that the other train was approach- 
ing the station on the up line. The block instruments and points, 
the report states, were so interlocked as to guard against such a pro- 
ceeding, a fact which renders the conduct of the signalman the more 
reprehensible. Colonel Yorke regards the man’s offence as one of 
such a serious nature that it should disqualify him in future for so 
responsible a position. He also considers the driver of the up train 
largely responsible for the occurrence, inasmuch as he ran past the 
home signals which were at danger. 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs :— 
own, 


OaBLES. D 
Brest-8t. Pierre (Anglo, 1869) April 6th,1895 ... coe 
West Indies— 

Puerto Plata-Martinique Dec. 19th, 1895... Ae 

St. Croix-Trinidad _... Nov. 30th, 1896... 

Jamaica-Colon ... Feb. 6th, 1897 ... 

Grenada-Trinidad June 2nd, 1897 ... 

Amazon Company’s cable— 

Parintins-Itacatiara ... May 5th, 1896 ... 

Obidos-Parintins Dec. 1896 ... 
LanDLINEs. 

pire March 12th, 1896 ... 
Carthagena - Barrang 

(Columbia) July 4th, 1896 ... ei 


April 19th, 1897.—Chio-Syra route impracticable. 

April 19th, 1897.—During war between Turkey and Greece, cable 
between Trieste and Corfu cannot be used for messages for Turkey ; 
they must be sent vid Bosnia, Montenegro and Servia. 

The Ottoman Government announces that messages in secret 
language may not be sent to the Greek Minister and Consul in 
Turkey. They are to be in plain language. 

April 21st, 1897.— The Greek Administration prohibits secret 
language for private telegrams for Greece. 

April 25th, 1897.—The Hellenic Administration notifies delay on 
wn messages emanating from Greek provinces by reason of the 

ines being blocked. 

May 26th, 1897.—The Ottoman Administration notifies that, until 
further notice, private telegrams for Crete must be written only in plain 
Turkish or French language. 

June 3rd, 1897.—During the interruption of communication with 
Trinidad and Demerara telegrams are sent by hired boat. Delay 
about 24 hours. 

June 12th, 1897.—Until further notice, telegrams for all offices in 
Peru excepting Payta, Chorillos, Lima and Mollendo, must be written 
in plain language. 

The Hawaiian Cable.—It is stated that the Hawaiian 
Government, having refused to renew Mr. Spaulding’s contract for 
the construction of acable to the United States coast, is now anxious 
to treat with any parties now making a definite proposal. It is hoped 
that a cable link may be formed between Canada and Australia. 

The Halifax, N.8., Evening Mail, of May 25th, 1897, under the 
heading, “The British Cable may go vid Hawaii,” gives the following 
pessgzaph :—San Francisco, Cal., May 24th:—Private letters from 

onolulu say that the Dele Government had decided to give to the 
British company the concession for the ocean cable. The Hawaiian 
Government has grown weary of the lukewarm attitude of the United 
States for the cable question, and has closed with the British prc- 
posals. Recently the British war vessel, Pelican, left Sydney to make 
a survey to Fanning Island, and the Wild Swan recently left Honolulu 
to survey cable routes around that island, which will be the main 
landing place for the cable. 
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The Telegraph Wire Export Trade.—May was a com- 
paratively quiet month in the me trade of this country in telegraph 
wire and apparatus connec therewith, the total shipments 
for the month being valued at only £61,226 as compared with 
£75,688 in the preceding month, and £112,215 in May last year. So 
for this year to date the trade shows a slight improvement over 1896, 
the value of the aggregate shipments during the five months ending 
with May being returned at £382,386 as against only £323,583 in the 
first five months of 1896. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Belfast.—July 1st. The Corporation want tenders for 
the supply and erection of pumps, steam exhaust and feed pipes, &c. 
Electrical Engineer, Mr. V. A. H. McCowen. See our “ Official 
Notices.” 

Belgium.—July 2nd. Tenders are being invited until 
July 2nd next, by the Municipal Authorities of Ghent, for the 
establishment of an electric tramway in the town. Particulars may 
be had from the Secretariat, while tenders are to be sent to Le College 
Echivinal, Ghent. 

Blackpool.—June 18th. The Corporation invite, until 
to-day, tenders for the supply, up to March 31st, 1898, of about 60,000 
measurements, &c. Borough Electrical Engineer, 

Quin. 


Blackpool, — June 21st. The Corporation Electric 
Lighting and Tramways Committee want tenders for the supply of 
two bogie tramcars. Particulars from Mr. J. Lancaster, Manager, 
Tramways Depét, Blundell Street, Blackpool. 


France,—June 28rd. Tenders are being invited until 
June 23rd, by the Prefectural Authorities of the Rhéne at Lyons, for 
an installation of electric lighting in the Bron Asile d’Aliénés. Tenders 
to be sent to the Préfécture du Rhéne, Lyons. 

Halifax.—June 21st. The Corporation want tenders for 
the supply of generators and motor generators, accumulators, and 
electrical equipment of cars for the proposed electric tramways. 
Borough Electrical Engineer, Mr. T. P. Wilmshurst. 


Halifax.—June 30th. The Tramways Committee are 
inviting tenders for the supply of steel rails, fishplates, and soleplates 
for about four miles of single line of tramway, also for the supply of 
wrought-iron tie-bars, washers and nuts, fishplate nuts and bolts, sole 
plate nuts and bolts, and lock bars, for the same length of single line 
tramway. Specifications from Mr. Edward R. S. Escott, C.E., Borough 
Engineer, Town Hall, Halifax. 


Hull.—June 24th. Tenders are invited by the Corporation 
for the construction of foundations and buildings in connection with 
the electric lighting extension. Particulars from Mr. A. E. White, 
Borough Engineer, Town Hall. 


London.—June 23rd. The Metropolitan Asylums Board 
want tenders for lighting by electricity the Grove Hospital, Tooting 
Grove. Particulars from the architect, Mr. A. Hessell Tiltman, 
6, John Street, Bedford Row, W.C. 


Neath.—June 28th. The Neath Corporation are inviting 
tenders for the working, by horse or mechanical traction, of the 
existing line of tramways. 


Roumania,—August 20th. Tenders are being invited 
by the General Direction of the Roumanian Posts and Telegraphs in 
Bucharest for the supply of 55,000 porcelain (double-bell) insulators. 
Tenders to be directed to the Direction Générale des Postes et des 
Telegraphes, Bucharest. 


Spain. — July 12th. The General Direction of the 
Spanish Posts and Telegraphs in Madrid is inviting tenders for the 
supply of 20,000 sheet zinc cylinders. Tenders to La Direccion 
General des Postes y Telegrafos, Madrid. 


Treeton.—June 24th. The Treeton (near Rotherham) 
Parish Council want offers for :—(1) a contract for the supplying and 
fixing plant, apparatus, and materials for lighting certain streets and 
roads in the parish of Treeton by means of electricity; and (2) a 
for the supplying for hours per annum, 
working, repairing, and renewing the t for 30 years. Clerk to 
the Council, Mr. 8. Fiske. 


OLOSED. 


Aberdeen.—According to Daily Tenders, the Corporation 
have accepted the following tenders :—S. Z. de Ferranti, Ltd., for the 
supply of 10, 25, 50, 75, and 100 ampere supply meters at £5 8s. 3d. 
each. Messrs. Chamberlain & Hookham quoted £5 10s.each. Mr. 
A. Spark, for house main fuse boxes, at the following prices: Two- 
wire 10 ampere, 10s. 6d.; 50 ampere, 11s. 6d.; 100 ampere, 13s. 9d. ; 
three-wire 10 ampere, 15s. 3d.; 50 ampere, 17s. 9d.; 100 ampere, 
19s. 10d. Tenders were received from the following firms for low 
tension armoured concentric two-wire and three-wire, or two-core and 
three-core, twisted house-service cables:—Indiarubber G. P. and 
Telegraph Works Co.; W.T. Henley’s Telegraph Works Oo. ; Siemens 
Bros. & Co.; British Insulated Wire Co. ; Fowler Waring Cables Co. ; 
Callenders Cable & Construction Co. (acce vee W. T. Glover and 
Co, City Electrical Engineer, Mr. B 


St. Pancras.—The following list is given by Daily 
Tenders of the tenders received for the electric lighting of the 
Whitfield Street. Baths and Washhouses :— 


£ 
Lawrence & Butcher .. es 0 0 0 
8.B. Tatham .. -: 7113 0 0 
Watford Engineering Works 69616 0 
Lawrence & Blaiberg + .. 6115 0 
Laing, Wharton & Down .. <4 598 0 8 
Graham & Biddle... ee ve 570 5 9 
Brown & May .. 559 5 0 
Price & Corneille as .. 552 16 10 
Paterson & Cooper 526 0 0 
Julius Sax & Co. aa 49512 6 
John Bolding & Sons. . as 495 0 0 
Walter V. Scott & Co. -. 48319 2 
W.J. Fryer... ee 4600 0 0 
H. F. Joel & Co. .. 457 0 0 
Sharp & Piper .. .. 450 0 0 
C. J. Grist & Co. 4 .. 49718 0 
Benham & Sons . (accepted) 425 14 6 
A.H. Wood .. aa ae 45 00 
Ridout & Co. .. 380 0 0 


St, Pancras.—The Vestry has accepted the tender of 
Messrs. Myles & Warner, of Stalybridge for the erection of two 
Peaeyeny boilers for the King’s Road Station, being the lowest of 
‘our sent in. 


NOTES. 


Appointment.,—Prof. William Theodore Engelmann, the 
celebrated physiologist of Utrecht University, and a German 
by birth, has been appointed to succeed the late Prof. Du Bois 
Reymond at the University of Berlin. 


Copper.— Yesterday’s Financial News says that the con- 
sumption of copper is once more outstripping the supplies, 
the deliveries during the first half of June being 1,371 tons 
in excess of the arrivals. In consequence, the stocks in 
England and France, and afloat thereto, have fallen from 
33,688 tons at the end of May to 32,317 tons, and the 
strength displayéd by copper shares is not surprising. 


Electric Insurance.—The same trouble with insurance 
companies as to excessive increase of rates on power houses, 
depots, &c., which has been experienced in England by elec- 
tric lighting authorites, has lately arisen in the States with 
regard to the electric tramway interests; and just as in this 
country, the rates have been put upso high and out of all pro- 
= to the risks involved, that some of the large stations 

ve in many cases decided to carry their own risks. It is, 
however, not seldom the case that small roads find themselves 
on the horns of dilemma, since they must either reconstruct 
on an expensive scale, or else pay heavy insurance rates-— 
both courses implying a consequent difficulty of paying their 
way. Doubtless rough and ready construction is responsible 
for the attitude thus taken up by the insurance companies ; 
but on the other hand it seems clear that as in this country 
the latter have gone to an extreme, and will have to give 
way to some extent, or lose the business permanently. 


Boston Wires and Electrical Fires.——According to 
the report of the Boston Superintendent of Wires, the total 
number of fires last year due to electrical causes was 85, of 
which 12 were on the outside and 22 inside of buildings; 
miscellaneous number 21, and 13 injuries were recorded and 
3 deaths. No fire was caused (says the Electrical Engineer, 
New York) by wires or appliances that had been approved 
by the wire department. The total amount of street conduit 
now laid is nearly 92 miles. There are about 566. miles of 
single duct, 65 miles of Edison tube, and about 244 miles 
of single conductors in them; besides, there are about 36,277 
miles of single conductors in cables. 


The Royal Society.—Among the papers down for read- 
ing yesterday afternoon were the following :—“ On the Rela- 
tive Behaviour of the H and K Lines of the Spectrum of 
Calcium,” by Dr. and Mrs. Huggins; “Stress and other 
Effects Produced in Resin and in a Viscid Compound of 
Resin and Oil by Electrification,” by J. W. Swan, F.R.S.; 
“On Lunar and Solar Periodicities of Earthquakes,” by 
Prof, A. Schuster, F.R.S.; “Cathode Rays and some Analo- 
gous Rays,” by Prof. 8S. P. Thompson, F.R.S. 
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Correspondence,— We have received a letter signed 
“OC. A. W.” on Kamm’s zerograpb, or telegraphic writer. 
We shall be pleased to insert this letter if our correspondent 
will kindly send us his name and address—not for publica- 
tion. Kamm’s apparatus, and our own opinions thereon, 
have already been the subject of articles in the ELECTRICAL 
Review, Vol. 38, pages 490 and 544. 


Coming Events, &c,—It is announced that the works of the 
Telegraph Construction and Maintenance Company are to be 
visited by the Colonial premiers now in thiscountry on July 7th. 


Personal.—The complimentary dinner to Mr. F. H. 
Webb, on his retirement from the secretaryship of the Insti- 
tution of Electrical Engineers, took place on Monday evening 
at the Whitehall Club, and the occasion was one long to be 
remembered. The gathering, with Lord Kelvin in the chair, 
was thoroughly representative, both of the profession and 
the professors ; but as the dinner was a purely private and 
informal function, confined to the electrical section of the 
Whitehall Club and their friends, we do not feel at liberty to 
speak of what transpired at any length. Lord Kelvin pro- 
— the health of the guest of the evening in graceful and 
elicitous terme, and feelingly alluded to the long and able 
services Mr. Webb had rendered to the Institution, and to 
his genial, courteous, and kindly attentions to everybod 
with whom he was brought in contact. Mr. "Webb 
briefly and modestly replied in a voice somewhat 
broken by emotion, for he evidently felt that the 
genuine enthusiasm with which he was received upon 
rising to respond, indicated that there exists amongst both 
young and old members of the Institution a real affection 
and the highest regard for one who has laboured so long, so 
hard, and so unselfishly on their behalf. Other informal 
speeches followed, but we need only allude to one made by 
Mr. Crompton in proposing the chairman’s health, and this, 
indeed, but to make mention of the significance Lord 
Kelvin attaches to the practical engineer. He commenced 
to acquire his knowledge, he said, from tke practical engi- 
neer, and he was atill learning from the practical engineer. 
After the repast the remainder of the evening was given over 


‘to aces § The singing of “God save the Queen” was 
e 


remarkable mainly for the variety in “ pitch,” each man com- 
mencing with the “frequency” to which he had accustomed him- 
self. On two occasions a well-known Past-President of the 
Institution outraged all the canons of musical form by singing 
what /e termed his “ thorough bass,” so as to form consecu- 
tive fifths with the melody of “ He’s a jolly good fellow.” 
Another gentleman, not unknown in Great George Street, 

an Irish song at a frequency too high for his 
upper tones, say, approximately, that of the City of London 
Company’s circuits. By a reduction of s the second 
verse was gone through at a lower frequency, which pro- 
duced a peculiar effect upon the ear, and the third was com- 


‘pleted amidst tumultuous applause at a frequency practically 


to that of the Niagara alternators. Still there 
existed abundant proof that there is considerable latent vocal 
talent amongst the members of the electrical profession if 
they could only steer clear of the confusion caused 
by a variety of frequencies, and keep within a minute 
percentage above or below the diapason normale, A 
gallant officer was called upon for a classical ditty descrip- 


gentlemen treated the company to some chestnuts, a con- 
sulting engineer recited a characteristic gem from the pen of 
the new American ambassador, and the representative of an 
electric welding company, who was so scorched that he was 
at once dubbed Burne Jones, told us the real story of “ Moses 
in the bullrushes.” The idea of paying Mr. Webb a well- 
deserved compliment in such an enjoyable form originated, we 
believe, with an officer in the newly-formed corps of Electrical 
Engineers, whose successful efforts were duly acknowledged. 


A New Pacitic Cable.—It is stated that Mr. Ishikawa, 
the representative of a Japanese syndicate, is conferring 
with the Hawaiian Government upon the proposal to lay a 
cable between San Francisco and Yokohama, touching at 
Hawaii. The cable is to cost $11,000,000. The syndicate pro- 
pose to sell five-tenths of the stock in the United States, four- 
tenths in Japan, and the remaining tenth in Hawaii. Japan 
has promised a subsidy of $500,000 towards the enterprise. 


sightless rodents,” several - 


Alaminium.—The American Street Railway Review 
gives some details of the electrolytic process now replacing 
the sodium process for obtaining a pure quality of aluminium 
by the Pittsburgh Reduction Company at Niagara Falls. 
Alumina is dissolved in a molten bath consisting of fluoride 
of aluminium, together with the fluoride of some element 
electro-positive to aluminium. Bauxite, an oxide found in 
extensive deposits in Georgia and Alabama, is best suited for 
the reduction. The analysis given of the crude ore is:— 
Alumina, 59; water, 32; titanic acid, 4; silica, 3; and ferric 
oxide 2 per cent. This crude ore is first crushed and washed, 
cryolite is then added as a solvent, and from the solution the 
aluminium is obtained by electrolysis. Carbon cylinders are 
used as the anodes, and the metal pots containing the solu- 
tion form the cathodes. The aluminium is deposited in a 
molten mass at the bottom of the pots; it is then drawn off, 
and new material is added. The article also discusses the 
advantages of, and the detriments to, the use of aluminium 
for electrical conductors. Weight for weight, aluminium 
will conduct 2°14 times as much current as copper; in view 
of the rising market for copper in the States, the new metal 
would thus seem to stand a good chance. Joints present 
difficulty, both to make and to maintain, for electrolytic 
action is liable to take place between the solder and the con- 
ductor. The greater bulk of the aluminium conductors makes 
them more difficult to handle than copper, and the cost of 
insulation is necessarily greater. Aluminium would seem to 
be best suited for large currents in exceptionally steep places. 


Portable Recording Instruments,—In the New York 
Electrical World,Mr. Hermann 8S. Hering gives a preliminary 
note on a recording meter, intended for determining the 
performance of electric cars. The quantities required to be 
measured are (1) the position of the car by pole, number, 
or stake; (2) the gradient; (3) the character of the track, 
straight or curved, and if curved, the radius of the curve; 
(4) time; (5) speed; (6) current in individual motors and in 
the trolley; (7) potential difference at the car, and at the 
station if desired; (8) electrical horse-power or kilowatts at 
the car, and at the station if desired ; (9) the draw-bar pull. 
The records must be produced by dead-beat instraments, by 
methods free from sluggish action and uncertainty; and they 
should be plotted on paper ruled in a simple manner, with 
straight-line ordinates. In the instruments referred to, the 
record is obtained by passing sparks from a pointer through 
prepared paper. The paper is passed over a knife-edge, 
forming a chord of the arc described by the pi. Weston 
instruments are said to be specially suited for this purpose. 
The best results are obtained with paper soaked in cadmium 
chloride; in this case the sparks produce a distinct and per- 
manent record, of a brown colour. Dry — can be used, 
and it need not be freshly prepared. If the paper is driven 
by clockwork the records are on a time basis; if it is driven 
by the car axle the records are on a distance basis. The 
amperes, volts, and watts can be recorded directly; and the 
speed, gradient, curvature, and dynamometer pull, by means 
of voltmeters or milliampere meters suitably arranged, or by 
other methods. For studying rapid variations, the paper should 
be ran at about 2 inches per second, and for more steady 
conditions, an inch or so per minute. 


National Electric Light Association.—The proceedings 
of this Association, which held its convention at Niagara 
Falla last week, included the following papers :— 

J. B. Cahoon on “ Standardising Prices for Incandescent Light and 
Power;” W. Worth Bean on “ Manicipal Lighting.” Topic for dis- 
cussion—“ Theft of Current, and How to Deal with It.” C.L. Edgar 
on the “ Correct Method of Charging for Product;” J.C. White on 
“‘ Niagara Power Transmission Line,” and Arthur Wright on “ Profit- 
able Extensions of Electricity Supply Stations.” This paper has 
appeared in ourcolumns. Topic for discussion—‘ Commercial Results 
with Inclosed Arcs.” Prof. C. L. Carus-Wilson on “ The Induction 
Factor, a New Basis of Dynamo Calculation and Classification ; ” 
Prof. Elihu Thomson, “ Recent Progress in Arc Lighting;” T. C. 
Martin on “The Daylight Work of Central Stations;” L. B. Stillwell 
on the subject of “ Niagara Power;” B. F. Lamme on “ Polyphase 
Motors,” and Lieut. F’. Jarvis Patten on “ Frequent Transformation.” 
Topics for discussion—‘ Best Efficiency for Incandescent Lamps,” 
“Are Large Arc Lighters Commercially Desirable?” and ‘“ Lamp 
Carriers Other Than Ordinary Posts.” Paper by C. F. Scott on 
“ Rotaries for Transforming Alternating into Direct Current.” 


Royal Society Conversazione.—The annual conver- 
sazione of the Royal Society was held on Wednesday 
evening, at Burlington House. 
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The Corps of Electrical Engineers.—The Volunteer 
movement amongst the members of our progressive industry, 
initiated last year by Dr. Hopkinson and others, is, we under- 
stand, receiving a large amount of support, and its promoters 
feel every encouragement in carrying the matter through to 
a saccessful conclusion, with great benefit to the country, 
if war should break out—which the gods forefend! It 
is, however, likely to be some little time before matters settle 
down sufficiently to enable such a corps to rest upon a sound 
basis. To begin with, the movement originates with the 
class who are likely to act as officers, so that we might see a 
regiment (like some of the small European 
republics) of 85 per cent. of officers, 10 per cent. band and 
non-combatants, and only 5 per cent. privates and non- 
commissioned officers. We doubt not that officers will be 
readily found, but most of them will feel somewhat reduced 
in the profession if their drill is to consist of switching on 
and off a few search lights, or laying short lengths of torpedo 
cable. What arms are the new Volunteers to carry and 
are the officers to be mounted ? Suggestions are made to us 
that the staff should ride on electric motor cars, and the 
rank and file should each carry a wireman’s complete outfit, 
with a few extra sticks of “ Chatterton,” three spanners, and a 
coil of wire—though none of these are of much service for 
personal defence in hand-to-hand fighting. For that we 
should recommend a 3-foot length of lead covered armoured 
61/12 cable, used in the style of a medieval mace. 


A Defence of the Post Office.—A contemporary in 
remarking upon the Marconi apparatus, criticises the conduct 
of the Post Office in not being as “ creditably receptive of new 
ideas” as it considers it ought to have been. It is surprised 
that the department did not take up the Lodge “ coherer ” 
in 1894 and make practical use of it. The Post Office, we 
would remark, is not a public laboratory whose function it 
is to take up undeveloped schemes and endeavour to put them 
into a workable shape. If Dr. Lodge had brought, in the 
ae manner, a workable apparatus to the notice of the 

epartment, we have little doubt but that every facility 
would have been given for a fair and thorough trial of the 
instrament being made. Mr. Marconi, we believe, with 
proper introductions, brought to the notice of the Post Office 
an apparatus, which although perhaps somewhat crude in its 
construction, was still a working instrument, and it was this 
apparatus which was tried, with the results whicb have just 
been published. The Post Office has undoubtedly splendid 
facilities for enabling practical trials to be made of new 
forms of telegraphic apparatus, and it is well known that it has 
made, and continues to make, such trials, but we are not aware 


_ that it has ever undertaken (and it cannot as a public 


department be expected to do so) to take in hand a crude 
idea and pent public money in endeavouring to make it of 
practical value. 


The Institution Conversazione.—There were about 
1,000 guests received by Sir Henry and Lady Mance at the 
Institution of Electrical Engineers Conversazione held on 
Tuesday night at the Natural History Museum, Cromwell 
Road, 8.W. An attractive musical programme was executed 
by the string orchestra of the Royal Engineers Band, conducted 
by Mr. J. Sommer. Among those present were Profs. D. E. 

ughes, Ayrton, Silvanus Thompson, Crookes, Kennedy and 
W. C. Unwin, Dr. John Hopkinson, Major-tieneral Webber, 
Dr. W. E. Sumpner, Messrs. R. E. Crompton, H. Edmunds, 
C. E. Spagnoletti, W. G. McMillan, J. ae Sir Benjamin 
Baker, K.C.M.G., Mr. J. Wolfe Barry, C.B. (Pres. Inst. 
C.E.), Sir E. H. Carbutt, Bart., Major P. Cardew, R.E., Mr. 
Latimer Olark, F.R.S., Mr. Conrad Cooke, Mr. 8S. Z. de 
Ferranti, Sir W. H. Flower, K.C.B, Monsieur Xavier Gos- 
selin (Local Hon. Sec. for France), Lord Kelvin, G.C.0.V., 
F.R.S., Mr. J. C. Lamb, C.B., C.M.G., Signor Marconi, Mr. 
W. H. Preece, C.B., F.R.S., Mr. E. W. Richards (Pres. Iron 
and Steel Inst.), Mr. J. W. Swan, F.R.S., Mr. A. A. C. 
Swinton, Mr. R. W. Wallace, Q.C., and Mr. F. H. Webb 


(Secretary). 


Appointment at Buluwayo.—An issue of the Mata- 
bele Times, published early last month, says “that Mr. J. 
Kiddy (of Messrs. G. Findlay Co.’s electrical department) 
will shortly arrive in Buluwayo to take over the duties of 
Government electrical engineer.” 


Electrical Matters at the Cape—We have been 
favoured with a copy of the report of the Cape of Good 
Hope Government Electrician and Inspector (Mr. A. P. 
Trotter), under the Electric Lighting and Power Act of 
1895. Mr. Trotter reports upon the work performed 
by him since December Ist, 1895, the date of his 
appointment. He discusses the Board of Trade electric 
lighting draft regulations for the safety of the public, 
also the working of the electric tramways, and other 
subjects. The Government Electrical Laboratory, and 
the instruments selected in England by Mr. Trotter for the 
pur thereof, are dealt with at length. In the matter of 
work other than under the appointment, Mr. Trotter refers 
to the disturbance of the Cape Town telephones and the sub- 
marine cables by the electric tramways, also to the interrup- 
tions of the telephone system by faults in the municipal 
electric light “or . He reports regarding the latter 
subject, that the electric light system is in a very unsatisfac- 
tory condition, and that if steps are not taken to carry out 
systematic and continual testing of the insulation of the 
mains, serious corrosion of gas and water pipes, shocks—and, 
perhaps, fires—are to be feared. 


The Réntgen Rays and Cardiac Affections.—The 
Berlin correspondent of a daily contemporary says that on 
Friday last, before the Congress there on internal diseases, 
Prof. Benedict, of Vienna, stated that the most important 
result of the employment of the X rays in this department 
of medical science had been the ascertainment of the strength 
and extent of the heart’s movements in healthy and un- 
healthy conditions. They had shown that the work per- 
formed by a sound heart had been greatly over-estimated, 
and they had thus rendered the vibrations of a diseased heart 
easier to understand. Doctors were now in a position to 
learn the size and position of the vital organ in cases where 
the former methods of ausculation and percussion had 
afforded them no help. By the Réntgen rays it was possible 
to observe deterioration of the valves at a much earlier stage 
than previously, and to gain exact information as to the re- 
lations between the heart and the diaphragm, as well as to 
observe the movements of the Pines in In the early 
diagnosis of disease of the lungs, stomach, and kidneys, the 
rays rendered doctors important assistance; and it would in 
future be possible to gain a knowledge of diseases at a stage 
at which they had previously entirely escaped detection. 


What is it?—At the Société de Biologie, at Paris, 
Dr. Luys last week read a paper describing experiments 
made by him, showing the presence of luminous emana- 
tions which surround the human body, and he demonstrated 
it in the following extraordinary manner by means of pho- 
tography. In the dark rom, place your fingers for about 
20 minutes on an ordinary photographic plate which is itself 
in a bath containing the usual solution of hydro-quinone, 
and after this exposure fix the negative in the usual way. 
You will see not only your fingers and the lines on the skin 
reproduced, but also their pores, and, what is still more in- 
teresting, round the fingers a sort of zone or halo a third of 
an inch wide, which would lead one to believe that we live 
in a luminous fluid, which has enabled us to obtain a photo- 

phic print of itself and of the fingers, as if under the 
influence of light. Dr. Luys has tried the same experi- 
ment, but without any results, on patients whose hands were 
paralysed, benumbed, or insensible to touch. No image 
appeared on the plate. 


Appointment Vacant,—The Vestry of St. John, Hamp- 
stead, want an assistant electrical engineer at £2 5s. per 
week. See our “ Official Notices ” for particulars. 


The Carbon Syndicate.—Meetings of the Carbon Syndi- 
cate, held at 39, Victoria Street, S.W., on May 13th and 
81st, passed resolutions approving of an agreement made 


‘between the Carbon “ Foreign Patents” Syndicate, Limited, 


and the Carbon Syndicate. It was resolved that the un- 
issued capital of the company be issued; £12,500 10 per 
cent, first preference share; £15,000 other preference capital, 
and £22,500 ordi shares, An agreement between the 
Carbon Syndicate Easton, Anderson & (toolden, Limited, 
was also approved. 
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Magnetic Observations in Greenland.—The greater 
part of a recent number of the Technology Quarterly is 
occupied with an account of the magnetic and pendulum 
observations in connection with the Greenland expedi- 
tion of 1896, made under the charge of Prof. E. 
A. Barton, assisted by Mr. G. R. Putman, the writer of 
the article. The expedition party left Sydney, Cape 
Breton, aboard the s.s. Hope, a Newfoundland sealing 
vessel of 322 tons, on July 16th. The course was by way 
of the Gulf of St. Lawrence, through the Straits of Belle 
Isle, and along the Labrador coast. Observations were made 
at Turnavik and Hudson Strait, then northward along the 
Greenland coast to Watson’s Bay. Umanak Fjord was 
reached on August 4th. The same general course was 
steered homewards, omitting Hudson Strait. In addition to 
the account of the expedition, the article contains a brief 
historical sketch of the development of pendulum apparatus, 
and the progress of research in terrestrial gravity measure- 
ments. 


Molecular Volumes.—The uncertainty which attaches 
to the specific heat ratio of gases as a means for distinguish- 
ing between monatomic and polyatomic molecules has sug- 
gested different methods for determining that relation. In 
the Technology Quarterly, Messrs. Noyes and Goodwin 
describe their attempts to measure the volume or cross- 
section of the molecules of the gases by an investigation of 
the viscosity or internal friction. They have com 
that quantity for hydrogen, carbon dioxide, and mercury- 
vapour, all at the boiling-point of mercury ; on the assump- 
tion that the relative mean cross sections of the molecules of 
any two gases may be calculated from their molecular weights 
and viscosity co-efficients. The method used in determining 
the relative viscosities consists in measuring the quantities 
of the different gases which, under a constant difference of 
pressure, pass in a given time through the same capillary 
tube kept at constant temperature. They conclude that 
atoms and molecules are of the same order of magnitude; 
and that the spaces between the atoms within the molecule, 
if any such exist, are not large in comparison with those 
occupied by the atoms themselves; and consequently, the 
viscosity of gases, or any other property which like it is 
dependent only on the size or form of the molecules, is not 
adapted for distinguishing between monatomic and poly- 
atomic molecules. 


Electric Plating on Aluminium,—Margot’s process for 
electro-plating on aluminium is dealt with by CO. Cheneveau 
in the Revu de Physique et de Chimie, and discussed in detail. 
This process consists in removing the thin film of oxide 
which causes non-adherence of the deposit, by immersion in 
a solution of alkaline carbonate, followed by treatment with 
hot hydrochloric acid (1 in 20), and final immersion in a 
dilute copper sulphate bath. The ordinary electrolytic pro- 
cess is then proceeded with. The same preliminary opera- 
tions are n in silvering aluminium by ee’ 
process. If the solution used be that of the double cyanide 
of silver and potassium, the best results are obtained by 
coating the aluminium first with zinc. Copper cannot be 


The Electrolysis of Lithium.—In a paper in the Revue 
de Physique et Chimie, by C. Cheneveau, Guntz’s lithium 
process is discussed. The author states that if a mixture of 
equal parts of potassium and lithium chlorides be electrolysed 
with a current of 10 amperes at 20 volts, and a temperature 
of 450°C., lithium will be produced. The temperature must 
be kept above the melting point of lithium chloride, other- 
wise a subchloride of lithium will be formed from the de- 
posited metal. 


NEW COMPANIES REGISTERED. 


Mont Cenis Power and Land Company, Limited 
(52,744).—Registered May 28th with capital £200,000, in £1 shares, 
to acquire, develop, and turn to account a concession for taking water 
from the Mont Cenis Lake, in Italy, and using the same for generating 
electrical “pny der adopt a certain agreement, and carry on the 
business of an e ical power and land company. The subscribers 
(with one share each) are: C. Luff, Woodham, Addlestone, Surrey, 
clerk ; G. Beeson, 2, Clarendon Terrace, W., clerk; E. Sorrell, 50, 
Idmiston Road, Stratford, E., clerk; W. Johnson, 87, Edith Grove, 
Chelsea, clerk; G. O. Roos, 167, Cromwell Road, 8.W., solicitor ; 


8. E. Newman, 72, Romilly Road, Finsbury Park, clerk; R. 
Humphreys, 39, Berger Road, South Hackney, clerk. The number of 
directors is not to be less than two, nor more than seven; the sub- 
scribers are to appoint the first. Qualification, £500; remuneration, 
£200 each per annum. Registered office, 65, New Broad Street, E.C. 


S. Haynes & Co., Limited (52,787).—Registered May 
81st with capital of £5,000, in £1 shares, to adopt an agreement 
with S. Haynes, and to carry on the business of gas and electric light 
engineers, art metal workers, iron and brass founders and manufac- 
turer of electrical appliances. The subscribers (with one share each) 
are:—T. Moore, 41, Westville Road, Shepherd’s Bush, foreman; 
W. M. Buckingham, 100, Drummond Street, art smith; W. Gould, 
14, John Street, West Ham, brass finisher; J. F. Mountier, 17, 
Leonard Terrace, Leytonstone, brass finisher; T. Emms, 12, Glen- 
thorne Road, Walthamstow, smith; W. Nelson, 421, Seven Sisters 
Road, N., art metal worker; M. Pridmore, 1064, Edward Road, 
Penge, S.E., clerk. Registered without articles of association by F. 
Ridley, 4-5, Aldgate High Street, E.0. 


Railways Electric Supply Syndicate, Limited 
(52,812).—Registered June 1st with capital £10,000 in £1 shares, to 
acquire letters patent No. 27,358 of 1896, granted to W. Andrews for 
“ An improved electrical fog signal for railways,” and to acquire and 
carry on the business of an electrician and electrical engineer, carried 
on at 7, Broad Oak Street, Nottingham, and elsewhere, by W. 
Andrews. The subscribers (with one share each) are:—H. E. Cliff, 
114, Amherst Road, Hackney, clerk; A. E. Rose, 120, Grange Road, 
Bermondsey, clerk; E. Crick, 7, Foxham Road, Tufnell Park, N, 
cashier; E. Walker, 12, Eckstein Road, Clapham, surveyor; W. 
Marshall, Wickford, Essex, clerk; J. Harris, 7, Waleran Buildings, 
Old Kent Road, S.E., clerk; J. Collins, 16, Lavender Grove, Dalston, 
clerk. The number of directors is not to be less than two nor more 
than seven; the subscribers are to appoint the first; qualification, 
£100; remuneration as fixed by the company. Registered by Le 
Brasseur and Oakley, 12, New Court, Lincoln’s Inn, W.C. 


River Plate Gas Company, Limited (52,820).—Re- 
gistered June 2nd with capital £1,500,000 in £10 shares, to acquire, 
own and work, gas and electric light works in the River Plate and 
elsewhere. The first seven subscribers (with one share each) are :— 
H. G. Anderson, 36, Lime Street, E.C., gentleman; C. J. Hegan, 31, 
Lombard Street, E.C., gentleman; A. T. Hooper, 57, Moorgate Street, 
E.C., merchant; C. P. Ogilvie, Leiston, Suffolk, gentleman; A. le 
Rossignol, 14, Vicarage Gate, W., gentleman; P. Holme, 15, Great 
Castle Street, W., clerk; H. T.\Adkins, 6, Brighton Terrace, Surbiton, 
secretary. The number of directors is not to be less than four nor 
more than seven; the first are A. E. Bowen and the first five sub- 
scribers; qualification £500; remuneration £3,000 per annum, 
divisible. Registered office, 57, Moorgate Street, H.C. 


Penarth Electric Lighting Company, Limited 
(52,912).—Registered June 10th, with capital of £2,000, in £1 
shares, to carry on the business of electricians, engineers, suppliers of 
electricity, and the general business of an electric lighting company. 
The subscribers (with one share each) are: D. Duncan, Bronyglyn, 
Penarth, newspaper proprietor; J. J. Handcock, Rectory Road, 
Penarth, solicitor; H. Cousins, Glynore Tower, Penarth, solicitor ; 
T. Morrell, the Lindens, Penarth, shipowner; H. J. Simpson, Wood- 
lands, Penarth, colliery proprietor ; L. Wood, Gardenhurst, Penarth, 
colliery owner ; T. R. Thompson, Erwr Delyn, near Penarth, ship- 
owner. The number of directors is not to be less than three, nor 
more than seven. ‘fhe subscribers are the first. Registered by 
Downing, Bolan & Co., 44 and 46, Leadenhall Street, E.C. 


Electrical Pioneer Syndicate, Limited (52,917).— 
Registered June 10th, with a capital of £10,000 in £50 shares to 
carry on the business of electricians, mechanical engineers, and 
manufacturers of and dealers in machines, lamps, lanterns, safety 
lamps, &c. The subscribers (with one share each) are:—J. F. 
Albright, C.E., Mansion House Buildings, E.C., electrical engineer ; 
T. O. Callender, 90, Cannon Street, E.C., engineer; R. E.B. Crompton, 
Mansion House Buildings, E.C., engineer; J.H. Woodward, Wolver- 
hampton, engineer; T. Parker, Wolverhamp‘on, engineer; E. Howe, 
The Quarries, near Dudley, engineer; 8. Draby, 24, Rood Lane, E.C., 
solicitor. Table “A” mainly applies. Registered by G. Reeves, 4, 
Queen Victoria Street, E.C. 


Anderson Electrical Traction Syndicate, Limited 
(52,926).—Registered June 11th, with capital £5,000 in £1 shares, to 
acquire, develop, work, turn to account, and deal with all the patents 
and patent rights of C. Anderson for improvements in apparatus for 
working electrical tramways by means of an underground cable con- 
tained in a closed circuit, and to enter into a certain agreement. 
The subscribers (with one share each) are:—H. Mitchell, Kt., Park- 
field House, Bradford; C. Anderson, Lane House, Hunslet, near 
Leeds, engineer; G. F. Crowe, Albion Street, Leeds, merchant; I. 
Gould, Hartshead Works, Hunslet, Leeds, builder; F. A. Padgett, 
13, Cookridge Street, Leeds, merchant; W. G. Dawson, Weston Hill, 
Otley, gentleman; W. M. Harris, Limefield, Kirkby Lonsdale, elec- 
trical engineer. The number of directors is not to be less than three 
nor more than six; the first are Sir H. Mitchell, Kt., G. F. Crowe, 
W. C. Dawson, C. Anderson, I. Gould, and W. M. Harris; remunera- 
tion as the company may decide. Registered by Waterlow & Sons, 
Limited, London Wall, E.C. 


Woodward Electrical Storage Battery Company, 
Limited (52,930)—Registered June 11th with capital £60,000 in 
£1 shares, to carry on the business of storage battery manufacturers, 
electricians, engineers, suppliers of electricity and electrical appa- 
ratus manufacturers. The subscribers (with one share each) are:— 
H. Woodward, 26, Elgin Avenue, W., electrician; H. Beckett, Tra- 
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falgar Buildings, Charing Cross, gentleman; P. de Metz, Finsbury 
House, E.C., accountant; H. Lach-Szyrma, Barkingside, Ilford, 
manager; A. Shippey, 13-14, King Street, Cheapside, electrician ; 
P. Mason, 64, Gresham Street, E.C., chartered accountant; T. C. 
Berington, 1, Victoria Street, S.W., insurance broker. The number 
of directors is not to be less than three nor more than seven; the 
subscribers are to appoint the first ; qualification 50 shares ; remunera- 
tion £100 each per annum, and £150 for the chairman. Registered 
by H. Nanson, 20, Great Winchester Street, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Metropolitan Electric Supply Company, Limited 
(25,895).—This company’s annual return was filed on May 13th. The 
capital is £1,000,000 in £10 shares (of which 100 are founders’), and 
49,900 ordinary, 100 founders’, and 12,500 new ordinary have been 
taken up; 2,032 are considered as paid; £10 per share has been 
called on 47,968 and £7 per share on 12,500 new ordinary, and 
£567,180 has been paid. 


Rugby School Electric Company, Limited (39,309). 
—This company’s annual return was filed on March 17th. 90 shares 
have been taken up out of a capital of £5,500 in £50 shares, and 
£4,500 has been paid. 


Mazarron Electric Light Company, Limited (38,277). 
—This company’s annual return was filed on March 24th. The 
capital is £15,000 in 500 preference shares of £10 and 10,000 ordinary 
shares of £1 each; 151 preference and all the ordinary are taken up, 
and 9,993 ordinary are considered as paid; £10 per share has been 
called on the preference, and £1 per share on the ordinary, and 
£1,517 has been paid. 


Scottish House-to-House Electricity Company, 
Limited (29,232).—This company’s annual return was filed on May 
8rd. The capital is £100,000, in £5 shares (of which 100 are 
founders’). 730 ordinary and 100 founders’ have been taken up, £5 
per share called, and £4,258 paid, leaving £162 in arrears, while £108 
has been paid on 54 forfeited shares. 


Phosphor Bronze Company, Limited (8,383).—This 
company’s annual return was filed on April 12th. The capital is 
£90,000 in £3 shares (15,000 preference). 8,375 preference and 
i ordinary have been taken up. £3 per share called, and £47,130 
paid. 

Woolwich District Electric Light Company, Limited 
(31,814).—This company’s annual return was filed on April 10th, 
when 9,466 shares were taken up out of a capital of £10,000 in £1 
shares. 884 ure considered as fully paid, and £8,582 has been called 
and paid on the rest. 


Willans & Robinson, Limited (40,660).—This com- 
pany’s annual return was filedon May 11th. The capital is £300,000, 
in £5 shares (30,000 preference) ; 27,000 ordinary and 27,000 pre- 
ference have been taken up, and 14,463 of the former, and 14,462 of 
the latter, are considered as fully-paid ; £5 per share has been called 
on 8,037 preference and 8,038 ordinary, and £1 per share on the re- 
mainder ; £89,373 has been paid, and £2 remains to be brought in. 


Weymersch Electric Battery Syndicate, Limited 
(32,858).—This company’s annual return was filed on April 3rd, when 
the capital of £20,000 in £5 shares was all taken up. 3,000 shares 
- considered as fully paid, and £5,000 has been paid on the 
others. 


Benham & Froud, Limited (21,445).—This company’s 
annual return was filed on May 19th, when 2,907 shares were taken 
up out of a capital of £50,000, in £10 shares, and the full amount 
called and paid. 


Oriental Telephone and Electric Company, Limited 
(40,691).—This company’s annual return was filed oa May 15th, when 
171,504 shares were taken up out of a capital of £200,000, in £1 
py naw shares are considered as paid, and £7 has been paid 
on the others. 


London Platine-Brazilian Telegraph Company, 
Limited (£12,093).—This company’s annual return was filed on 
May 24th, when 37,548 shares were taken up, and paid for in full, 
outof a capital of £400,000, in £10 shares. 


Liverpool] Gas and Electric Fittings Company, 
Limited (10,337).—This company’s annual return was filed on May 
14th, when the whole capital of £10,000 in £1 shares was fully sub- 
scribed and paid. 


Telephone Company of Egypt, Limited (17,824).— 
This company’s annual return was filed on May Ist. The capital is 
£100,000 in £5 shares (of which 4,000 are deferred) ; 12,071 prefer- 
ence and 4,000 deferred have been taken up, and £5 per share has 
been called and paid on 71 preference, while the rest are considered 
as fully paid. 

Makin-Smith and Company, Limited (50,462)—This 
pr statutory return was filed on April 15th, when 97 shares 


were taken up out of a capital of £1,000, in £1 shares; 20 are con- 
sidered as PoP and £77 has been paid on the others. 


OITY NOTES. 


THEsz accounts cover a no longer period than 

The Leyton seven months, and therefore cannot be taken as 

Accounts. representative figures. They serve, however, to 

show one thing; that is, despite the fact that the 

cost of production is necessarily somewhat heavy, the item for fuel is 

distinctly low, and this is of especial interest considering that gas 
engines and producer gas are being employed. 

The following table gives the cost per unit :— 


1896. 1895, 
Totalcapitalexpended... ... £17,488 
Number of units sold... dad aca 28,683 — 
Number of lamps connected... —.... £2,982 
Revenuefrom saleof current ... £450 
Average price obtained perunit ... 3°74d. 
Cost of Production. £ & @ Per unit, 
Coal 89 0 0 ‘74d, 
Oil, waste, water, and engine room i 18 0 0 “15d. 
stores 
Salaries and wages at generating | 182 0 0 152d. 
station 
Repairs and maintenance of build- 31 0 


ings, engines, boilers, dynamos, &c. 0 26d. 


Rent. rates and taxes .. ee 
Management expenses, directors’ re- 
muneration, salaries of managing 
engineer, secretary, clerks, &c., 187 0 0 156d. 
stationery and printing, general 
establishment charges, auditors, 
law charges and insurance 
Depreciation of buildings and plant 


account .. ee 
Renewal fund account .. ee 
Total £507 O G 4°23d. 
Not included in above. 
Repairs at consumers’ premises’... 90 0 O 
Amount paid for stores ea 54 0 O 
Total £651 0 0 
Average price 
Revenue, obtained 
£ ad, per unit, 
Bysaleof current ..  ..  « 450 0 0 3°74d. 
£529 0 O 3°74d. 
Not included in above. 
Receipts for work 125 0 
Stores oe ee = 


Total £654 0 0 


Total cost per unit (exclusive of depreciation and renewal ac- 
counts), 4°23d.; works’ cost, 2°67d. 


Ir would be obviously unfair to speak of the 
The Islington Islington accounts without duly considering the 
Accounts. fact that they only set forth the result of the 
first nine months’ working, namely, from March 
to December, 1896. When an electric lighting system is started on 
so extensive a scale as at Islington, it is clear that a longer period 
must elapse before an economical régime is established, than in a 
small system. Small lighting works quickly arrive at a fair load, 
and, moreover, soon reach the limits of economical working. Large 
works are, for a considerable time, troubled with an infinitesimal 
load factor, heavy cost of management, and a large debt; but 
with the rapid extension of its operations, the economies that arise 
in the working of large machinery soon make themselves felt. 
Having regard to these things, the management of the Islington 
Vestry Electricity Works ought to be reasonably satisfied with the 
result on the nine months’ working. The deficit amounts to £1,836, 
but no doubt this will, at the end of the year, have been converted 
into a small profit, especially if the present remunerativ2 rates of 
street lighting are maintained. 
The following table gives the cost per unit:— rm 


1896. 
Total capital expended ... ... £162,101 
Number of lamps connected 
Revenue from sale of current 
Average price obtained per unit ...  ... 
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Cost of production. 2 s & Per unit. 
sent water, and engine room } 570 0 0 “46d. 
Rent, rates and taxes . 239 0 0 19d. 


Management expenses, directors’ re- 
muneration, salaries of managing 
engineer, secretary, clerks, &c., 1145 0 0 92d. 
stationery and general 
establishment charges, auditors, 
law charges, and insurance 

Depreciation of buildings and plant 


account 
Total 6,682 0 0 457d. 
Average 
Revenue. £84. per unit. 
Bysale of current .. 7,154 0 0 5°8d. 
Meter rents. &c, .. 101 0 0 
Total £7,255 0 0 


Total cost per unit (exclusive of depreciation and renewal 
accounts), 4°57d.; works’ cost, 3°46d. 


Callender’s Cable and Construction Company, 
Limited. 
Tae report of the directors for the year ending December 31st, 1896, 
presented at the first annual general meeting of the company on 
Wednesday last, congratulates the shareholders on the results which 
have been obtained during the year 1896. The balance-sheet shows 
that the profit on the year’s transactions, after the payment of current 
expenses of every kind (including the maintenance of the plant and 
machinery), amounts to ... es £20,396 5 2 
From this the interest on the 
debentures has to be de- 
ducted, amountingto ... £3,808 15 10 
on of machinery, t, &e. 0 0 
——_——-_ 6,808 15 10 
Leaving a net sum of ae £13,587 9 4 
Which the directors recommend should be dealt 
with in the following manner :— 
1. By the payment of a dividend for the year 
(free of income-tax) at the rate of 10 per 
cent. per annum, or 103. per share, 
whereof 4s. per share was paid as 
an interim dividend on Ostober 31st, 
1896, leaving 6s. per share to be paid 
- 10,000 0 0 


2. By writing off the amount standing aga 

the expenses of reconstruction ... <1 
38. By carrying forward the balance... aoe 333 7 11 


£13,587. 9 4 


By the terms of the agreement for the reconstruction of the com- 
pany, the profits made during the — between January lst, 1896, 
and September 16th, 1896, are to be divided in the years 1896 aod 
1897. It has been estimated that these profits amount to £9,650 
out of the total sum of £13,587 93. 4d. for the entire 12 months, and 
they are to be treated as part of the £10,000 to be divided amongst 
the shareholders as recommended. 

As will be seen in the balance-sheet, there has been considerable 
expenditure for new plant and buildings at the factory. During the 
past year large additions have been made to the machinery at Erith; 
new premises have been erected, and the company has thus been able 
to carry out its work more expeditiously and economically than in 
the past; indeed, the nature of the cables now required to be manu- 
factured is such that many orders could not otherwise have been 
taken. In spite of these extensions and of others effected since last 
January, several departments at Erith are at present taxed to their 
utmost capacity to execute the contracts in hand. The whole of the 
plant and machinery has been kept in the highest state of efficiency, 
and, as will be seen in the balance-sheet, the cost of its repair and 
maintenance has been charged — the profits of the past year. 

The directors feel confident that the factory is in a most efficient 
state for the production of all kinds of cables and other appliances 
which are being manufactured by the company, but they recognise 
that the increasing volume of business which seems probable in the 
near future may necessitate still further extensions. The amount of 
cable manufactured in 1896 was greater than that in any previous year, 
and although prices have been reduced, owing to the ase competi- 
tion of other manufacturers, the directors think the final result is 
eminently satisfactory. 

Many contracts have been secured and are now in course of 
execution. The c¢eliveries made so far are greatly in excess of those 
in any past year, and there is every prospect of this healthy demand 
for the company’s products continuing all through the season. 

udeed, several contracts now secured will run well into 1898. 


The directors are glad to say that the reconstruction of the com- 
pany was carried through in a most satisfactory manner on the lines 
authorised by the shareholders of the old company, and that the 
company has already experienced considerable benefit from the new 
arrangements. 

The 44 per cent. debenture stock offered to the public was promptly 
taken up. The list was closed after only having been opened fora few 
hours, when subscriptions amounting to double the sum available for 
allotment were received. A quotation was, in due course, obtained 
for this stock on the London Stock Exchange, and it is now marked 
in the official list, and stands at a substantial premium. It is a 
matter of great satisfaction to the directors to see how well this de- 
benture stock is thought of by the investing public. Many dealings 
in it have taken place, and there is now a ready market for it. Appli- 
cation has been made to the committee of the Stock Exchange fora 
— in the official list for the shares of the company, and the 

oe have every confidence that this will, in due course, be 
obtained. 

The retiring directors are Mr. Henry Drake and Mr. D. P. McEuen, 
who, being eligible, offer themselves for re-election. The auditor, Mr. 
James Worley, F.C.A., also offers himself for re-election. 


Mr. Henry Drazs, the chairman of the company, presided at the 
meeting held on Wednesday. Referring to the results attained by 
the reconstruction of the company, he said they had two objects in 
doing it—to provide more capital to carry on an increased business, 
and to put the share capital on a footing which would more truly 
represent the value of it. The first object they had attained by 
replacing their old terminable debentures at comparatively high rates 
of interest by issuing £90,000 4 per cent. debenture stock, £40,000 of 
which was handed to the old debenture holders, leaving £50,000 for 
them to carry on their works. That involved an additional expendi- 
ture of £1,300; the £50,000 had cost them a little lower than 2} 
per cent., which, he thought, was a successful transaction. As 
regarded the second object, every shareholder in the old com- 
pany received three shares in the new company of £5 each 
in exchange for every £10 share in the old company. The Stock 
Exchange had granted a quotation, and the shares were selling at 
£7 10s. each. The balance-sheet showed that trade creditors stood 
at £32,246, and in the last balance-sheet they were £49,768. That 
was an indication of the benefit of the increased capital; they paid 
cash for everything, and took every discount they could possibly get, 
with the natural result that the amount of indebtedness was reduced. 
On the other side property stood at £102,180, as against £71,741. That 
had been increased by the share capital, and they proposed to write 
off £3,000, so that it would be reduced to £99,180. The shares in 
other companies, £8,800, represented the value at the time the 
balance-sheet was made up, but some of them had since increased in 
value. The item expended on works in progress in the last balance- 
sheet stood at £63,405; in the present balance-sheet it stood at 
£73,988, the increase was perfectly natural on account of the greater 
business being done. They had no acceptances and no bad debts. 
It was proposed to apply the profits made last year, after writing off 
£3,000 for depreciation of machinery, in payment of a dividend for 
the year of 10 per cent, 4s. of which been already paid. The 
amount standing for expenses of reconstruction would be written 
off, and a balance of £333 would be carried forward. After some 
further remarks the report was adopted. 

Mr. T. O. CattEenpse, the managing director, spoke of the great 
rash of work. They had never been so busy before, and though 
several departments at Erith were going night and day, they were 
dropping bebind with orders. Heavier cables were being used which 
required better and larger machinery, bat they did not intend to let 
any persons be in front in poiut of quality. Their rubber factory 
was in work, and they were already takiog orders. They were not 
particularly anxious to push it, in view of the existing competition. 
He believed in making their own trade in the proper time. Their 
own material was getting still further in favour, and their view that 
nothing was so good as vulcanised bitamen had proved correct. 
They had replaced several large networks of mains laid on other 
systems, and nothing did them more good than work of that kind. 
They were not doing much foreign business, thinking it better to 
stick to that which was at hand. 

_ The retiring directors and auditors were then re-elected, which 
closed the business of the meeting. 


The Maerdy Electric Light Company, Limited. 


THE first meeting of the shareholders of this company took place the 
= day at the Maerdy Hotel, under the presidency of Mr. Ben 
vies. 

The SzcrmTaRy said the company had been formed to acquire an 
electric light system at Maerdy, and as it was in a sense a private 
company, no prospectus had been issued. They had purchased an 
old slaughter house for £75, which would be fitted up as a power 
station. They had waited upon the District Council three times, and 
had encountered a great deal of difficulty and delay. The last com- 
munication they received from them was, that the company would 
get their consent, provided they lit the public lamps for £2 per 
annum. They engaged an experienced electrician to accompany them 
to the last meeting of the Council, to convince them of the reason- 
ableness of their charge of £3 5s. per lamp. The Council 
to think the charges exorbitant, whereas they were only asking for 
the same as they were already paying. The Council had been pay- 
ing the gas company £3 7s. 6d. for many years, besides about 5s. per 
on mn irs, and 8s. per lamp, cost of lighting, making a total 

After directors and auditors had been elected the meeting was 
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Greenwood & Batley, Limited, 

Tue report for the year ended March 31st last, to be submitted to the 
general meeting to be held at the company’s offices, 16, Great George 
Street, Westminster, S.W., on 19th inst., states that after providing 
for the interest on the debentures and for expenses of management, 
writing off the sum of £5,000 for depreciation, and making a pro- 
vision of £2,000 for doubtful accounts and allowances, the accounts 
show a net profit of £21,768, which, with balance brought forward of 
£1,504, leaves a balance now available of £23,272. Out of this sum 
the directors recommend payment on the 7 per cent. cumulative pre- 
ference shares of a dividend of 174 per cent., being 34 per cent. for 
the second half of the year 1894-1895; 7 per cent. for the year 1895- 
1896; and 7 per cent. for the year 1896-1897; and on the ordinary 
shares a dividend of 24 per cent. for the year 1896-1897. This will 
absorb £21,864, leaving £1,409 to be carried forward. The directors 
are glad to state that the works are fully employed at the present 
time, and the contracts on hand and in negotiation, give good reason 
to hope that the results of the current year will prove satisfactory. 
The plant, buildings, and machinery have been maintained in efficient 
working order and condition, £6,218 having been expended during 
the year under this head, and charged to revenue. 


Apostoloff Automatic Telephone Parent Syndicate, 
Limited, 

THE adjourned meeting of this company was held on Friday last at 

Winchester House, Old Broad Street, Mr. Max Margowski, chairman 

of the Syndicate, presided. The following report was circulated by 

the committee :— 

“ Your committee met the directors and fully discussed the pro- 
posals with reference to the new company. The state of the nego- 
tiations with the foreign engineer make it unadvisable to go into all 
the details; but the committee have arrived at the conclusion that 
the engineer in question occupies a position which he would be un- 
likely to give up unless he were very sure of the success of his plans 
for perfecting M. Apostoloff’s invention. They therefore thiok that 
the suggested terms of remuneration to him should be sanctioned, on 
condition of the company acquiring all his inventions and improve- 
ments in the same way as it has done those of M. Apostoloff. But 
they suggest modifications in other parts of the scheme, which would 
then stand as follows:—1. The syndicate to sell for a purchase price 
of £75,000 to the company, whose capital would be £100,000, in 
400,000 shares of 5s. each. 2. 40,000 shares in the new company, 
with a face value of £10,000, to be allotted to the said engineer. 
48,000 shares, with a face value of £12,000, to be offered for subscrip- 
tion to the members of the syndicate, in the first instance, at par 
pro rata on their holdings on June 1st last. Hach member to have 
the option of stating what additional shares he would be willing to 
take. In the event of any members declining to take their propor- 
tion, such unsubscribed proportion to be allotted pro vata to those 
members who ask for additional shares; any surplus beyond that 
to be dealt with as the directors of the new company may decide. 
3. The £12,000 thus raised to be applied as follows:—£5,000 to 
be deposited at the bank for the purpose of paying a salary 
of £1,000 for five years to the engineer; any interest earned 
on this money, or the balance of it, from time to time, to be 
credited to the company’s revenue account. £2,000 to pay 
off the liabilities of the syndicate, and to be received by the 
syndicate as part purchase price. £5,000 to be used for working 
capital. 4. 20,000 shares, with a face value of £5,000, to be held in 
reserve by the new company, it being understood that whenever 
money is required for the purposes of the business these shares may 
be offered at par pro rata in the first instance to the shareholders of 
the company, and such as are not subscribed by the shareholders to 
be dealt with as the directors may determine. 5. There would re- 
main a balance of 292,000 shares, with a face value of £73,000. Of 
these 6,000 shares, or £1,500, to be allotted to the directors of the 
syndicate in full satisfaction of all claims for remuneration for their 
services and for secretarial work. 280,000 shares, with a face value 
of £70,000, to be allotted at once pro ratz to the shareholders, the 
remaining shares available being similarly allotted after the com- 
pletion of the liquidation of the syndicate. 6. Mr. Margowski to be 
managing director of the new company for one year from July lst, 
1898, after which he shall be re-eligible from year to year. Four 
other directors to be elected by the shareholders, to hold office for 
one year. At the end of the first year and at the end of each succeed- 
ing year two directors to retire and to be eligible for re-election. At 
the first election of directors, and at any subsequent election or re- 
election, each voter may vote for only one candidate for every two 
vacancies, thus assuring a representation of the minority. 7. The 
memorandum and articles of association, in which the provisions of 
paragraph 6 shall be incorporated, together with similar provisions 
for future directors and managing directors, to be approved by and 
on behalf of the shareholders of the syndicate, and the expenses 
thus incurred to be part of the preliminary expenses of the company, 
and defrayed accordingly.” 

The Szoretary read the notice convening the meeting, and also 
the following resolutions, which were submitted to the shareholders 
for their approval :— 

1, That the company be wound up voluntarily under the provisions 
of the Companies’ Acts, 1862 to 1893. 

2. That Mr. J. W. Cohen, the secretary of the company, be and is 
hereby appointed liquidator for the purpose of such winding up, and 
that the liquidator be authorised to make or enter into any such 
agreement or arrangement as is contemplated by Section 161 of the 
Companies’ Act, 1862, for effecting a transfer of the business and 
assets of the company to a new company to be formed, and in par- 
ticular to enter into the agreement now approved, with or without 
modifications. 


Mr. A. W. Wars, one of the members of the committee, said the 
committee had gone as thoroughly into the matter as time and cir- 
cumstances admitted, and the result of their labours was embodied 


in the report which had been sent to the members of the syndicate. ~ 


Referring to the engineer, be stated that at last the negotiations with 
that gentleman were of such a nature that it was not advisable to go 
fully into the details surrounding it. It was important, however, for 
them to know that the evidence they had got concerning that gentle- 
man was thoroughly satisfactory. He was a man whom the speaker 
knew well by reputation, and it was a very great guarantee that this 
gentleman thought highly of the invention by giving up his position 
abroad and throwing in his lot with the future company. Referring 
to paragraph 2 of the report, that which stated “each member to 
have the option of stating what additional number of shares he would 
be willing to take,” they were to understand by that that these were 
to be in addition to the pro rata number they were entitled to. Then 
in paragraph 4 he wished to make acorrection. They would notice 
that it stated there--‘Taese shares may be offered, &c.” In the 
place of “ may ” they were to put “shall.” With regard to the sum 
which was to be allowed to the directors, much discussion had taken 
place on this subject. It was a sum the directors ventured to think 
should be put aside for this purpose. It was the only point on which 
there did not seem to be complete accord, and the meeting would 
naturally hear with patience anything that was said on the subject. 
Meanwhile it stood in the report as the committee’s recommenda- 
tion. In the last paragraph of the report there had been some words 
left out entirely through inadvertence. It was an important matter, 
as it had reference to the wording of the memorandum and articles of 
association. They would notice that in the third line, where it com- 
menced “ To be approved by and on behalf of the shareholders of the 
syndicate,” to that were to be added these words, “‘ By solicitor to be 
named by them.” This was a mere printers’ omission, and it had 
been agreed by all of them that the shareholders should name a 
solicitor for that purpsse. After some further remarks, he asked them 
to adopt the report with the alterations which had been named :— 
The insertion of the word “shall” for the word “may,” and the 
insertion of the words, “ by a solicitor to be named by them” to the 
word “ syndicate,” in paragraph 7. 

A SHAREHOLDER seconded the motion, and it was unanimously 


agreed to. 

It was then agreed to, with one dissentient, that Mr. Parker (the 
solicitor to Mr. Apostoloff), the company’s solicitor, Mr. J. A. White, 
and Mr. John Dick-on Gibbs, a well-known electrician, should have 
submitted to them the proposals made by Mr. Apostoloff for the re- 
arrangement of his agreement with the syndicate, and that their 
decision should be final. 

The resolution adopting the scheme of the directors was then 
unanimously agreed to. 


The Electric and General Investment Company, 
Limited.—The directors at a board meeting held on Tuesday, decided 
to recommend to the shareholders the payment of a further dividend 
upon the ordinary shares at the rate of 40 per cent. per annum for 
the six months ended May 31st last, making, with the interim 
dividend at the rate of 10 per cent. per annum already paid, a total 
dividend of 25 per cent. for the year, and also to recommend a divi- 
dend of £30 on each founders’ share for the year. The trustees for 
the founders’ shares reserve fund propose to distribute to the holders 
of such shares a sum of £20 per share for the year out of the proceeds 
of investments sold and dividends received in respect of the founders’ 
reserve fund, making, with the before-mentioned dividend, a total 
distribution of £50 on each founders’ share. The dividends, &c., to 
be payable on July 3rd, 1897. 


Western Union Telegraph Company, Limited.—The 
Financial Times says that the statement of the Western Union Tele- 
graph Company for the March quarter shows a net revenue of 
$1,500,000, as against $1,400,000, the surplus after dividends being 
$129,000, as against a deficit of $35,000. For the whole of the fiscal 
year ending June 30th the surplus after dividends is expected to 
be $45,000, as compared with $196,217 in 1895-6 and $439,843 in 1894-5. 


Brush Electrical Engineering Company, Limited. 
—The transfer books of the 44 per cent. second debenture stock will, 
in view of interest payable on July Ist next, be closed from Friday 
next to July 1st, both days inclusive. 


Stock Exchange Notices.—Application has been made 
to the committee to allow Royal Electric Company of Montreal— 
15,000 shares, to be quoted in the Official Liet, also to appoint a 
spccial settling day in, and grant a quotation to the Blackpool and 
Fleetwood Tramroad Company—12,000 shares. 

City of London Electric Lighting Company, Limited. 
—The transfer books and register of holders of the £400,000 5 per 
cent. debenture stock will be clcsed from June 21st to 30th inclusive 
for preparing interest warrants. 


TRAFFIC RECEIPTS. 


‘The City and The receipts for the week ending 

June 13th, 1897, were £880; w ending June 14th, 1896, £877; in- 

crease, £3; total receipts for half-year, 1897, £24,215; corresponding 
period, 1896, £22,342; increase, £1,878. 

The Liverpool Overhead Railway Gengene. The receipts for the week ending 
June 18th, 1897, amounted to £1,357: corresponding week last year, 

3i £681. (1897 includes Whit Monday.) 

The Western and Brazilian Telegraph Company, Limited. The receipts for 
the week ending June 11th, 1907, after deducting 17 per cent. of the 
gross payable to the London Platino-Brasilisn Telegraph Com- 


pany, Limited, were £2,051. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


ess done 
Present or Dividends for Quota Quota 
issue, | the last three years. June ‘on June “Fane oth, 
1894, | 1895. | 1896. Highest.| Lowest 
149,900 African Direct % Deb. eee soe 100 4 % 4 % 100 —104 100 —104 . 
Ltd. eee eee eee eee Stock £2 28./£2 13s. 52 — 55 52 55 53 
3,038, 020! .. |Stock/£4 48./£4188)£5 6s.) 97 — 98 98 — 99 99 978 
3,038,920! baa. oe eee coe coe Stock see 9 94 93 10 10} 
130,000 Braliian | we | 15 — 154 | 15 — 15h 15,5, 
44, Ohili » to 44,000 soe a oo 
10,000,000$ ove $100}7% 17% 7%)173 —177 1173 —177 = 
400,000 Do. Do. Sterling 560 year 4% Deb. Stock Red. Stock] ... ins --» {1034—1044 |104 —105 105 | 104} 
224,850 Telep. and Main., Lita, 14% 14% 2 % vi xd 4 
16,000 | Ouba | | 9 — 10 94 9 
6,000 Do. 10 % Pref. eee eee eee ee ee 10 10 % 10 % 10 % 19 —_ 20 19 oe 20 ° eee 
12,931 Spanish Teleg., Ltd. eee oe oe 5 % % 4 % 34— 44 oe eee 
6,000 Do. do, 10 % Oum. Pref. _... % % | 10%) 94-1 94 103 
30,0007; do. % Debs. Nos. 1 to 6,000 es 50 | 44% | 44% | 44%|105 —108 % |105 —108% a 
60,710| Direct United States Oable, Ltd. ... | 9— 9% 
Bastern Teleg., Ltd., Nos. 1 to 400,000 10 | 64% 17 — 174 | 17 — 174 178 | 172; 
70,000 Do. 6 % Oum. Pref. o - | W16%/6 18 — 19 18—19 |. 18} 
900 Do. 5 % Debs., repay. August, 1899... |100/5% 15% 103 —1C6 
1,302,615) Do. 4 % Mort. Deb. Stock sag Stock} 4% .. [127 —130. —131 ies 
,000 | Hastern Hixtension, Australasi Ltd... | 101/7% 17% | 183 | 182 | 173 
35,500}{ Do 5% (Aus Gov. Bub,), Deb. 1900, dew |}100, 5% | 5% | - 105 —205 |. 
133,100! Do. do, Bearer, 1 975 and 4,827—6,400 | 100|5% |5% | —1u5 —105 
320,0007 Do, 4 % Deb. Btock coe eee coe eos Stock 4 % 4 % 4% 128 —131 128 —131 1293 eee 
51,100] { Mastern andl com. Mort. 5% | 5% | — 105 
69,200: Do. do. to bearer, 2,344 100;5% |5% 5%|102 
300,0007|{ De % Mort. Debs. Nos. 8,000, rod 4% | 4% | - 108 firs —108 |. 
200,000 . Mt. Debs. Bub.) 1to8 2514% 4% |107 —-110% |207 —110% 
180,227 | Globe and Tras 10 | 44% | 48% | | 118 | 113 
5 De Debs. 100 5 % 5%|104 —107 —107 
17,000 Indo Tole, ed | 25 |10 % [10% | 10%| 54 — 57 54 — 57 563 
100,0007| London Braslian Tolog Ltd.6 % Debs. . ove | 6%|107 —110 |107 —110 
28,000 | Montevideo 6% Nos. 1 to 28,000... ... 614% 14%] 2— 2— 2 
484,597 | National Teleph., Ltd., 1 to 484,597 ... coo son aS 615% | 54% | 54%] 6§- 6 6§-— 6% 643] 68 
15,000 Do. 6 % Oum. 1st Pref. eee eee Lod 10 6 % 6 % 6 % 15 aes 17 15 =a 17 eee 
15,000 Do, 6 % Oum. 2nd Pref. 101/6%|6% | 15 —17 15 — 17 163 | 153 
119,234 Do. 5 % Non-cum. 8rd » 1 to 119,234 | 5%) 6— 6 — 675 
1,329,471¢ Do. 84 % Deb. Stock Red. one see [Stock] 34% | 88% | 34%/105 —109 105 —209 108 | 106% 
71, Oriental & Blec., Ltd., Nos. 1 to 171,504, fully eee 1|44%1/5% | 5%) &- i- se 
100,0007|{ Pace sad Tel, 14d, 4 % | | 4% | 4 - 110 110 
11,839 Reuter’s Ltd. see ee eee eee eee 8 nel 5 % 5 % 7 8 7 = 8 
3,381 Submarine Oables Trust eee Oert.. eee 185 —140 135 —140 eee 
146,7337 Do, do, 5 % Debs. ... (Stock) 6% | 5% 100 - 105 /|100 —105 
15,609 | West African Teleg., Ltd., 7,501 to 38,169 ... | 10] 14% nil 5— 6 5— 6 
213,400! Do. do. do. 5% Deks. = | 100};5% 15% 5%101 104 saa 
30,000 West Coast of America Teleg., Ltd... 10 nil niu eee oe 
150,000 do. do. 8 % Debs., repay. 100|8% ... 
64,2656 | Western and Brasilian Teleg., Ltd. .. 8 8— 
33,129 Do. do, do, % Pref. Ord. 15% | 7 7 
33,129 Do. do, do. Def. Ord.... 22 1g- 2% 
34,563 Do. do, do. 6 % Oum. Ist Pref. 10};6% |6%] 6 %| 104 - 11 104— 11 1 ask 
Do, do, 6%} 10 9— 10 10,°; 
Do, 5 % Debs. 1,800 |10015% 15% | 5%|107 —110 {107 —110 aie 
1,168,0008 Western Union 8. Teleg., 7 % in ort.Bonds .. $1000:7% 17% 97% |104 —108 |1C4 - 108 ite 
162,200 Do. 6 % BSter. Bonds. eee ow | 100 | 6 % 6 % 6% 100 —105 100 — 105 ooo eee 
ELECTRICITY SUPPLY COMPANIES. 
30,000 | Onaring Uross -_ Strana 5 5 6 134— 144 | 13 — 14 13% | 13} 
20,030 Do. do. 44% Cum. Pref.| 5 6i— 62 - 6% 64 63 
-26,000 | *Chelsea Ord., Nos. 1 to 10,277... |5% | 5 94- 10 94—10 933! 
60,000 Do. % Deb. Stock Red. ... |Stock 44% | 44%|112 12 —115 
40,000 | City of ise Light, = td, Ord. 40,001 —80,000 10|5% |5% | 23h 244 | 234-244 | 243 | 
40,000 10|;6% |6% | 17 —18 17 — 18 172 | 17% 
400,000 5% Deb. Btook, Bert at all |5% | 5 %|181 —136 1385 1324 
22,475 of land & Proy. E a Ord. 1— 10| ... | nad | ned | 132 | 198- 132 | 133 | 1 
10,000 do. 6% Pref., 40,001 1—50,000 10; ... |6% | 6%/15—1 16 — 15 154 ‘ 
10,000 De do. iss. at 2 pm, ail paid 148— 15} | 1 ... 
10,000 House-to-House Elec. Light Supply, Ord., 101 to 10,100" 8i— 9 84— 9 83% 
49,900 |* Electric Supply, Litd., 101 to 50,000 | 5%| 164—174 | 164— 174 173, | 164 
12,500 Ord., 50,001—62,500, iss. at £2 prem. | 184— 144 | 184-14} 13g | 13% 
220,000 Do. 44% ‘first stock ... | | 44% | 49% | 44%/120 —124 |120 —124 
6,452 | Notting Hill Electric Ligh 10;1% 4%/ 15 — 16 15 — 16 154 
19,980 |*St. James's & Pall Mall Hlec. Light Oo., Ltd.,Ord.,101-20,080 | 5 | 64% 72% | 104%) 154— 164 | 154— 16} 162 | 16} 
,000 Do, do. 17% Pref., 20,081 to'40,080 17% | 7%|10—11 10 11 
50,000 Do. do. 4% Deb. stock ove Stock oe eee eee 104 —107 —107 oor eee 
67,900 | ‘Westminster Hlectric Supviv Oorp., Ord., 101 to 60,000 ... 515% 9 % 144— 154 | 154 153 143 


* Subject to Founder’s Shares, 
t Unless otherwise stated all shares are fully paid. 


4+ Quotations on Liverpool Stock Exchange. 
{_ Dividends paid in deferred share warrants, profits being used as capital, 


§ Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
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SHARE LIST OF ELEOTRIOAL COMPANIES — Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


Present | ten Closing | 
AMB, Quotation notati 
Issue. the last three years. | June 9th, | % 6th, June 1897. 
1894. 1895. 1696 | Higbest Lowest. 
90,000} Brush Blecl. Enging. Oo., Ord.,1t0 90,000... 2% 18 W- Ww 
90,000 Do. do. Non-cum. 6 % Pref.,1t090,000/ 2/3% 
125,000/ Do. do. 44 % Perp. Deb. Stock.... ... Stock) 44% ... 104 105 —109 
96,770 Do. do. 44% 2nd Deb. Stock Red. .. Stock .. «. 95 —99 95 — 99 és 
19,126 | Central London Railway, Ord. Shares 10 | | se | | 102 | 10 — 104 103 | 
Do. do. Def. do. £5 pd. 
630,000/ City and South London Railway... Stock 14% | 58— 60 58—60 59) .. 
28,180 Crompton & Oo., Ltd., 7% Cum. Pref. Shares, 1 to 28,18 nil | - 
17,18¢ Do. do. do. “A” Shares 01—017,189 5% 5% ... 44 4 
190,001 Do. do. do. 44% Deb. Stock Red. ... Stock 44% 44% .. 15-3110 —11) 
110.00 | Blectric Oonstraction, Ltd.,1t0 110,000 ... | | 
16,343 Do. do, 7% Oum. Pref., 1 to 12,845 27%/7% .. M— 34 | 3 
91,195 | Elmore’s Patent Cop. ., Litd., 1 to 70,000... 
67,275 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 pm. |... | | 
9,600/; Greenwood & Batley, Ltd.,7 % Oem. Pref.,1to9,600 . 10 nil 10§% 
12,500 | Henley’s (W. T. Telograph Works, Ltd, Ord. ... 10 6% 8% 10% 184 - 19h | 184-19) .. 
3,000 Do. do. do. 7%Pre. .. .. 017% (7% 7% 184-194 | 184— 194 
50,000 Do. do. do. 44 Mort. Deb. Btock Stock ... 44% 44% 108 —113 108 —113 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ...| 10 10% 10% 10% 20h— 214 205-214 
300,000 do. do. 4% 1st Mort. Debs,/ 100) .. | | 104—107 104 —1 
_ $7,500 Overhead Railway, Ord. ... | 10 | 13% | 28% 29% | 128 123— 128 
10,000 do. Pref. £10 paid... 5% 5% 15h 16 15h— 16 | 
87,350 | Telegraph Constn. and Maintce., Ltd. ... 12 16% % | 3b — 37 | 35 — 38 334 | 374 
150,000 Do. do. do. 5 % Bonds, red. 1899 100 5% 5% 5% 103 —106 103 —106 igs Es 
54,000/| Waterloo and City Railway, Nos. 1 to 54,000, £8 paid... 10) 114 103— 11. | 11g) 
Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. % Last dividend paid was 60°), for 1890, 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 
Onompron & Co.—The dividends paid on the ordinary shares (which have not a Stock Hxchange quotation), are as follows : 1892—0°/.§; 1891—%°/,§ 1890—8°/ 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Blectrie Supply Co , Ordinary £4 paid), 73, | Kensington and Knightsbridge Electric Lighting Oo’ , Limited, 


British Electric Traction, 12—12}. a 6 %, £5 (tully paid), 8—84. Dividend, 1896, on Ordinary 

Electric Construction Corporation, 6 % Debentures, 105—108 

House to-House Oompany, 7 % Preference, of £5, 10—10}. Yorkshire House-to. Hlectricity Orditary Shares 

Do, do, 44% Debentures of £100, 109—112. fully paid, 83—82. Dividend for 1896—6 %. 
____* From Birmingham Share List. Bank rate of discount, 2 per cent. (May 13th, 1897). - 
PROFITABLE EXTENSIONS OF ELEC- I. per annum by each 
vidual consumer, and then charging a// the electricity consume 
TRICITY SUPPLY STATIONS.* (quite irrespective of the purpose for which it has been used) at the 


—___ rates given in column 10 of the same table. The alternative tariff 
By ARTHUR WRIGHT, Borough Electrical Engineer, Brighton. | (commonly known as the Brighton system) charges a sufficiently high 
price per consumed until all costs the company is 
é ut to in “ standing-by ” have been covered. These figures are given 
288.) in columns 11 and 10 The fact of this system having 
To test the » grok conning. exgeaiy of any electric supply station, a been adopted in about 35 English towns will probably convince the 
correct method of determining the cost of the supply is obviously members of its commercial practicability. On this tariff it is ad- 
required, and in this connection the ys ig tables relating to visable to make the difference between the initial price and the re- 
the development of a station in the fairly representative town of duced price as marked as possible. 
Brighton should be found interesting. A high initial rate of charge per kilowatt-hour or lamp-hour, main- 
The author trusts that the results shown in the tables will be all the tained to each consumer until the annual cost of getting the plant 
more useful to managers generally, from the fact that the profit- in readiness to supply his maximum wants has been covered, and then 
earning capacities of both the small pioneering and the large permanent @ substantially reduced charge for the subsequent consumption, forms 
stations erected in that towa have been amply proved. An uninter- the basis of a perfectly equitable tariff applicable to all stations and 
tupted supply of electricity has been given to the public, and the conditions of supply. 
economical working of the two stations has been generally acknow- In the preparation of the tables the author has employed the 
ledged, while the efforts to get electricity generally used at Brighton method of cost analysis by differences explained at length in his paper 
have succeeded in a remarkable way, the consumption per inhabitant before the London convention of the Municipal Electrical Association 
being far and away ahead of that in any other town in the United last year. In arriving at the total charges against the revenue 
Kingdom, viz., 17 kilowatt-hours consumed per inhabitant this year. accounts for the respective years, he has assumed that all stockholders 
The columns of the tables have been arranged in a form which will would be satisfied with their investment if an amount equal to 54 
enable others to compare their results with the figures given. per cent. on it were put aside out of revenue each year for the pur- 
The firet small station was built on the usual pioneering lines poses of redemption and depreciation, and at the same time there 
adopted by many companies before security of franchise could be was a reasonable prospect of their getting at least another 5 per cent. 
sufficiently assured to tempt capitalists to put much money into the for the use of their money. He regards this as sufficiently liberal, as, 
concern, and the second has been built on the lines of a permanent 80 far as his knowledge goes, very few electricity companies set aside 
modern station possessing an absolutely secure franchise. Both con- as large a percentage as 54 per cent. on the whole of the capital for 
cerns in their respective years were quite free from any promoters’ depreciation and repayment of capital, exclusive of dividends. The 
fae capital, and always gave a supply whenever and wherever author has, however, included this provision in preparing the columns 
ed upon to do so. The figures given may form a basis for esti- referred to, and has shown what the tariff should have been to pro- 
mating the cost of supplying electricity under the most diverse con- duce this satisfactory result. 
ditions, by the necessary alterations being made in the cost of capital, In a perfectly equitable system of charging, which will generally 
coal, &., and any manager can ascertain the proper basis upon which be found synonymous with the soundest commercial tariff, it is 
to fix an equitable tariff for any particular town or condition of clearly correct to make everyone (whether using electricity for power 
supply. AR ~ : or for lighting purposes) pay the cost of preparing the plant to 
Columns have been inserted giving the equitable charges that supply his individual demands. Column 9 in Table I. is there- 
pss have been made to the consumers during each year on the fore given, showing the cost of so doing during the various years. 
ternative systems of charging advocated by the author. The first is It is obviously inadvisable to look for a profit on this expenditure, 
based on the principle of charging the amount shown in column 9 of r- wots <n re The whole of the net profit a 
ivi sho’ made out of the quantity of electricity act 
* Read before the National Electric Light Association, Niagara consumed. 
Falls, June 9th. It should be understood that these tables have been prepared with- 
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Taste I.—SHowmna Devetorment oF Business, Correct FoR “ SranDING-BY,” AND FOR CUBRENT 


ConsuMPTION. 
| 
(1) | (2) | (3) | (4) (7) | (8) | (9) | (10) | (11) | (42) | (48) | (14) 
| | |g gg (gee | ae 
| ogs wea | “3 
| 2 (28, | | | 
station. System, | | | Bes, 28 | | 
in in Bee 28 | | 
hour | temphours.| | | 2233 22 | 22: 
: Dols. Dols. Cents. | Cents. | Cents. | Cents. 
Pioneer ...| Overhead wires, multiple | 1887 | 2 53,000 | 1,060,000 57 | 23°4 | 214 8°58 3°394 469 | 7:8 
eeries, H.T. continuous 
Pioneer ...| H.T. alternating, house | 1888 75,000 | 1,500,000 | 86 | 14°86 | 170 88 | 553 | 2805 | 48 | 63 
transformer system ; 
Permanent | Buried conductors, 2-wire | 1892 | 1 156,041 | 3,120,820 212 | 14 82:1 9°775 | $3227 | 1664 539 | 33 
L.T., storage battery, 
1,500 ampere-hours capa- 
city, uniform tariff 
Permanent 8-wire L.T., sliding | 1893 ' 2 286,895 | 5,737,900 | 420|1026| 695 | 717 | 2622 13505 | ‘398, 365 
€ 
Permanent | Ditto, with H.T. alternating 1894 | 3 583,701 | 11,674,020 853 | 7:28 | 46 59 25°55 | 9675 335 | 4°34 
sub-stations and L.T. | 
distributors, sliding scale 
Permanent | Ditto... | 1895 | 4 867,494 | 17,849,8€0 | 1,065 | 498 528 | 1893 | ‘9865 ‘304 358 
Permanent | Ditto... | 1896 | 5 | 1,888,821 | 27,776,420 | 1,366 | 768 | 50°4 | 406 | 1786 | 933 


Tasie II.—ComparativE Errects ofr THE CoRRECT CHARGES. 


1 2 3 4 i 11 12 
@) @) @) Inclusive total charge, in- ‘OD. (a) Correct charges for 
33 S82 cluding lamp renewals, for nary burners per 1,000 feet, | motors of 75 per 
a: & supplying one 50-watt lamp | according as the lamps are cent. efficiency. 
38 $8 | 388 | “28 | | 
| | $27 (5) (6) (7) (8) (9) (10) | (13) (14) 
3| $28 | 325 | | 
| | | annual | Cost of 
Be ‘ae Ses lhour | 4hours | 10hours, 
| B82 | | | | dei dail i | | | 
Cents. Cents. Cents. | Cents. Cents. Dols. Dols. Dols. Dols. Dols Dols. Cents 
1887 | 2) 67:08 23°23 2°89 73 3394 | 48 7615 424 15 95 264 214 
1888 |3)| 553 20°45 271 5°83 2805 | 4245 | 7°125 5 1325 245 286 170 9 
‘1892 | 32:27 15°4 2°10 1664 | 3°28 6515 2°08 1025 | °813 219 262 82 97 
1893 | 2) 26:22 11°93 22 3:38 1:3505 | 25425 | 49325 | 167 “792 | “615 165 208 69 717 
1894 3) 2555 9°06 2°82 2°87 *9675 | 19725 | 39825 | 1°21 613 498 131 174 46 
1895 | 4/ 1893 87 2°18 3°25 9865 | 18975 | 3°7225 | 1:235 59 465 121 164 5) 5°28 
1896 | 5 17°86 751 2°37 3°85 ‘933 | 16200 | 3:12 1-165 505 | ‘39 100 143 50 
TaBce III.—Data ror DaTERMINING CHARGES. 
@) Running costs per kilowatt-hour, (6) (7) (8) (9) 
Correct discount to be 
Total ’enount Correct given off the initial 
Year annual of profit cbarge per | price after the first hour's 
of standing-by to equal5 | Daily cost | lamp-hour daily use, with and 
Date. | opera- charges (2) (8) (4) (5) r cent, per for con- without lamp renewals, 
tion. per Aditional 50-watt tinuing to 
maximum interest on lamp of SUPP’ 
kilowatt Stores Half repairs capital | Standing by.| (including With Without 
at Coal. an to machinery Total. investment. lamp lamp © lamp 
station water. and plant. 4 enewals, | renewals 
Dols. Cents. Cents. Cents. Cents. Dols. Cents. Cents. Per cent. Per cent. 
1887 2 214 18 48 53 1,735 2925 469 872 
1888 3 189 33 1°32 68 53 2,615 2325 48 83 84:1 
1892 1 103 242 09 0368 2546 11,265 1:125 639 676 697 
1893 2 94°25 1416 "214 0302 166 15,775 9525 *398 705 726 
1894 3 70°80 1:32 176 1:82 23,7C0 6325 65:4 77 
1895 4 76°60 1:27 162 104 1°54 32,500 6825 304 69°2 721 
1896 5 73°70 118 077 1:21 39,125 690 243 74:2 773 
out making any arbitrary ptions, and that the various amounts It may be thought that all this great cost of putting the station in 


for running, standing-by, and service rentals have been ascertained 
by a close analysis of the station costs sheets. 

It will be seen from Tables III. and IV. that at Brighton, where 
coal costs on the a about $5 a ton delivered in front of the 


a position to run, as com with the small costs of actually run- 
ning the machinery, will practically disappear with a large extension 
of the motor load. This, in the author’s opinion, is a complete 
fallacy, as the lighting load in any town will be very similar, however 


_ boilers, that the cost of producing electricity has always been very 


small in comparison with the cost of getting everything ready to 
supply. The author need hardly remark that where coal is relatively 
cheaper, or water-power is the source of energy, this proportionately 
large amount of standing-by costs will be greatly increased. 


ery 
general the supply may become, and whether a constant day load is 
added to it or not, no difference at all in the relative costs of 
supplying lamps for one hour, or say four hours. Moreover, every 
station manager knows that even an extensive motor supply 
is not by any means without well-defined peaks at various h 
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Taste IV.—Ssowmne Toran Investuznt, ANNUAL CHaRGEs T0 Revenue Account, InvesTMENT ON Mains PER Mice, INVESTMENT 
on. Prant AND INVESTMENT ON MaIns PER SERVICE. 


(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) | (11) (12) 
Total h bec | 
i ? 0 charges t0 Total | Ratioof | Plant invest- 
Year of Capital sunk annual Total Cost per | Costof | 
Date. | opera. under- |i2 mainsand) in- annual | costs for | charges to| mile for | mains per| ont per | kilowatt of 
tion, | taking | of:| Vestment. | service Kilowatt. actual | mains and service maximum 
runnin . emand on 
on capital. | 
Dols. Dols. Dols. Dols. Dols. Dols. Dols. Dols. Dols. Dols, Dols, Dols. 
1887 2 44,800 214 12,720 936 2,810 3:19 
1888 3 59,750 189 18,830 1,070 3, 3°46 es 
1892 Z J 101,000 72,300 103 22,450 2, 3,975 4:16 23,700 480 341 452 
1893 2 | 375,000 | 175,000 89,400 | 94°25 35,000 3,240 4,765 5°67 19,500 419 213 312 
1894 8 574,000 | 266, 132,500 70°80 51,200 4,630 | 10,650 338 15,200 312 155 262 
1895 4 | 728,000 | $26,500 | 165,200 | 76°60 78,250 8,250 | 13,330 4°25 16,600 306 155 210 
1896 5 | 857,500 | $84,000 | 194,000 | 7370 99,000 : 16,800 4:34 17,5C0 281 142 196 
1892 1893 1894 1895 1896 1897 
Pri Price alent Puce Ls 6-8) 
20 0.000 
Total Costs and Units Sota Curve 
Unts Sold shown ab yearty average Phuce 
tat 
/5000 000 


5000 


1000| 


3 


the day. Until storage batteries become much cheaper than steam 
i costs to the running costs 
remain 


As the total standing-by charges in Brighton have been found to 
rise nearly in proportion to the maximum annual load on the station, 
the author, in estimating the cost of supplying any one consumer, 
debits him with a part of the ing charges proportionate to his 
maximum call for current. 

Particular attention is invited to cUlumn 4 of Table V. showing the 
enormous increase in the sales per maximum kilowatt load on the 
plant that has occurred since the sliding scale of charging was 
adopted at the beginning of the year 1893. From this column it will 
be seen that the prolongation of the use of the plant has in four years 
improved by no less than 44 per cent. It is perhaps needless to 
poiat out what a great effect this has had in reducing the cost of pro- 
duction, as even with coal costing the high price it does at Brighton 
an improvement of the load factor of only 3 per cent. has the same effect 
in reducing the total cost of producing electricity as if the coal bill had 
been reduced 15 per cent. 

It will be noticed from the tables that the only items which were 
found to vary with the amount of electricity actually sold from a 
given plant were coal, stores, water, and repairs. Should any 
managers find that their wages or other costs also. vary on this account, 
itis easy to separate them into the proper proportions for standing-by 
and actual running by the simple method of analysis by differences. 
—— it may be well to remind those members who did not 
read poeeine ean on the “Cost of Electricity Supply” last 
year, that this method of analysis is a means for determining the cost 
the station is put to in having to supply each additional kilowatt-hour 
from its plant. It consists in dividing the difference between the 
amounts debited to the special account required to be so analysed, in 
the six winter and the six summer months respectively, by the dif- 

between the number of kilowatt-hours sold in these two 


respective periods. The result gives a very correct estimate of the 
actual running cost per kilowatt-hour during that year. 

In the —o between gas and electricity in columns 8, 9 and 
10 of Table IL., it has been assumed that the gas is of the quality 


Taste V.—SHowmea Lamps Connectep, Maximum Loap, 
Factor. 


(1) (2) (3) (4) | ©) 


16 C.P. | Mean of | Kilowatt- | Length 


Y t | . | Diversit thetwo | hours sold | of distri- 
Date. opera- nected at actor of all 
tion. | end of | consumers. aximum mean end of 
loads in | maximum | year, 
" j kilowatts. | kilowatt. 
Miles, 
197 | 2 | 5614 1 42 | 1,260 |... 
1888 3 8,880 73 1,025 
1892 1 5,614 1:25 160 975 425 
1893 2 9,880 1:36 287 1,000 9°25 
1894 3 19,243 1:54 508 1,150 175 
1895 + 25,032 1°54 740 1,170 19°75 
1896 5 33,319 1:46 990 1,405 22°05 


known as 16 candles, which burnt with ordinary burners, generally 
gives 2 C.P. per cubic foot. In applying such a comparison to other 
towns, it seems fair to assume that the ratio of the cost of producing 
gas and electricity in any one town bears generally a constant ratio, 

capital, coal, labour, 


as the items which affect this, such as the cost of 
&c., would generally vary in similar proportions. 
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From Table II. it will be seen that even in the year 1893, when 
something under 300,000 kilowatt-hours were sold, the charge for a 
16 C.P. lamp burning four hours a day throughout the year would 
have been less than gas at 80 cents per 1,000 feet, and that last year, 
when the supply was under a million and a-half kilowatt-hours, 
electricity used under similar circumstances could compete with a 
at 50 cents. For street lamps, or lamps used in basements all day 
long, electricity supplied from the small pioneering station in 1887 
was cheaper than gas at $1 per 1,000. 

Columns 11 and 12 of Table II. give the charges for current and 
total inclusive cost for a 500-watt, arc lamp, while columns 13 and 14 
of the same table give the proper tariff for motive power. 

To illustrate how impossible it is for electricity to be supplied on a 
uniform tariff at so low a price as it profitably can b> on an equitable 
sliding scale to the lamps used in the average house of the middle 
classes, it is only necessary to note that in 1896, to have produced 
the same amount of profit, the uniform charge to this four-hour class 
must have been 9°3 cents per kilowatt-hour, as against 7°5 cents, or at 
an increased charge of 25 per cent. If we take the case of saloons 
and ‘clubs which keep open late throughout the year, and on the 
average run their lamps six hours a day, the necessary uniform 
charge would have been 46 per cent. higher; and in the case of base- 
ment users running their lamps 10 hours a day on the average 


ON THE CAPACITY AND RESIDUAL CHARGE 
OF DIELECTRICS AS AFFECTED BY 
TEMPERATURE AND TIME.* 


By J. HOPKINSON, F.R.S., anp E. WILSON. 
(Continued from page 832.) 


(B.) High Frequency. 

For high frequencies a method of resonance is used,j and the 
apparatus shown in fig. 4. The primary coil consists of 1, 9, or 160 
turns of copper wire 4 feet in diameter, having a condenser K; in its 
circuit and two adjustable sparking knobs, a, 6. The secondary is 
rte with its plane parallel to that of the primary, and usually ata 

istance of 4 or5 feet from it; adjustable spark knobs, c, d, are pro- 
vided in its circuit, which consists of 1,9, or 160 turns of copper 
wire of the same diameter as the primary. The diameter of the wires 
for the 1, 9, and 160 turns are respectively 5°3, 2°65, and 1°25 millims. 
A Ruhmkorff coil excitesthe primary. Between the spark knobs, c, d, 
are placed the capacity to be found, F, and a large slide condenser, x. 
The method is one of substitution, that is to say, maximum resonance 
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throughout the year, a uniform charge must have been 70 per cent. 
dearer than it could have been supplied on the system of equal 
profits. On the other hand, the one-hour consumer on the uniform 
system would have been charged 9'3 cents as against the proper 
charge of 17°86 cents per kilowatt-hour, and as 15 cents would have 
been the actual cost of supplying him this kilowatt-hour, the company 
would have lost no less that 6 cents for every kilowatt-hour so so 

It may be thought that the amount of the service rentals shown in 
column 8 of Table I., to be equitable in the different years, may pre- 
vent the classes the author so strongly urges should be catered for, 
from being able, in point of economy, to benefit by a supply ; but it 
is easy to show from the tables that even in the year any ordinary 
residence, where at least four lamps are generally used till 10 p.m. 
should have been able to get electricity cheaper than gas. Moreover 
directly cheaper forms of electricity meters are put on the market, 
and meter readings can be taken once a quarter instead of once a 
month as hitherto, these service rentals will very much diminish. 

Many managers have suggested that this necessity for a high initial 
rate will —— on electricity being more generally used, but in 
order to clearly demonstrate the effect of the gradual development 
of the business on an equitable sliding scale of charges, the author 
has prepared the curves showing how the varying charge per kilo- 
watt-hour, according to the number of hours the demand is used, 
has diminished in the various years. 

In case any of the members should be inclined to think that there 
is no necessity to depart from the ordinary method of charging a 
uniform price per lamp hour, the curves have been prepared showing 
how very slightly the total costs of a central supply company vary 


-in the different months of the year, notwithstandiog the enormous 


— in the — of kilowatt-hours sold. v yon curves, in the 
author’s opinion, are the most condemning proof any manager can 

: dness of the uniform method 
of charging. 


7 2 
Average number of hours demand i used per.day throughout the year: 


6 7 


is obtained with both condensers attached by variation of K; Fis 
removed and maximum resonance again obtained by increase of K. 
In order to bring x on the scale for the two maxima, it is necessary to 
adjust K,, the condenserin the primary. This condenser consists of a 
sheet of ebonite with tin-foil on either side; three such condensers 


PRIMARY 


Fig. 4. 


are available, and by variation of the area of tin-foil, if necessary, & 
suitable value for K, was speedily obtained. Platinum-foil was used 
for the electrodes in the acid inside and outside the jar in the glass 
experiments instead of wire, as shown in fig. 1, in order to secure 


~ © Royal Society Paper. Received December '15th, 1896—Read 


January 28th, 1897. 


+ This method, we find, has been used by Thwing, Physical Society's 
Abstracts, Yol.1,p.79. 
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that the connections should not add materially to the self-induction 
of the circuit. 
The frequency is calculated from the formula 


1 


where 
K is the capacity in secondary in microfarads, 
L is the self-induction in centimetres. 
L= 4x (loge - 2) 
where 


n is the number of turns on the secondary, 
2 a is the diameter of the ring = 4 feet, 
2 r is the diameter of wire on secondary. 


When n = 1,14 = 4,230 centimetres. If x be taken ‘00096 micro- 
farad the frequency is 2°5 x 10°, 

The lowest frequency we have tried with this apparatus is when 
n = 160 b = 1386 x 10% If x be taken ‘0028 microfarad, the 
frequency is 8,400. 

That the capacity of some kinds of glass does not vary much with 
a moderate variation of temperature is known (Phil. Trans., 1881, 
p. 865). Experiments were tried on the same blue flask as before, 
using the method in fig. 3. The results obtained and many times 
repeated fora frequency of 70 or 80 are givenin Table IV. As the 
specific inductive capacity of this flask, measured in the ordinary 
manner, is about 8, it appears that at 170° it is about 21. Knowing 
from the results in Tables I. and II. how great was the residual charge 
for high temperatures and short times, it appeared probable that the 
result would depend upon the frequency. This was found to ba the 
case, as shown by the results of November 26th, 1894, Table IV., the 
apparent capacity being somewhat more than one-half at frequency 
100 of what it is at frequency 7°3. Experiments on the window glass 
flask show the same result. 

The next step was to determine whether or nof this large increase 
of apparent capacity was due to residual charge. ‘To do this the 
resonance experiments, fig. 4, were resorted to, and the capacity of 
the flask was determined with a frequency of about 2 x 10°; it was 
found to be sensibly the same whether the flask were hot or 
cold. The results show that the capacity varies from 185 to 
198 in arbitrary units with a variation of temperature from 
254° to 127°. With frequency 8,400 the capacity varies from 
240 to 285 in arbitrary units for a variation of temperature from 
21° to 122°, but here the sensibility was not so good as with the 
higher frequency. We conclude that the apparantly great capacity 
of this glass at a temperature from 120° to 170° is due to residual 
charge, but that the effects of this part of the residual charge are not 
greatly felt if the frequency is greater than about 10,000 a second. 


Taste IV. 
November 20th November 21st 
’ 7 N ber 26th, 1894. 
Ci it; i 
perature.| in terms |perature.| in terms |Frequency. R../R,. Remarks. 
Cc. of itself C. | of itself 
at 15° C, at 25°C. 
15 1 254 | 1 73 127 Standard con- 
92 131 54 105 12 111 denser un- 
117 1:66 95 1:27 394 altered through- 
154 2°6 120 159 714 ‘78 out experiment. 
170 261 100 95 


ConDUCTIVITY AFTER ELECTRIFICATION FOR SHORT TIMES. 


The Battery. —This consists of 12 series of small storage célls, fig. 5, 
each series containing 50 cells. The poles of each set of 50 cells are 
connected to mercury cups in a paraffia block, and numbered 1, 3, 5, 
21, 23, on the positive side; 2,4,6, . . . 22, 24,on the 
negative. Cups 3, d, are connected to the poles of the 56 cells in the 
laboratory, and therefore, by connecting d,1,2 . . . 21, 23, 
together on the one side and 2,4, . . . 22, 24, b, together on the 
other side, the cells can.be charged in parallel. For the purpose of 
these experiments, a large potential difference is required; this is 
obtained by removing the charging bars, and replacing them by a 
series of conductors connecting « ta1,2tq3 . . 22 to 23, 24 to 
Yo In this manner, the whole of the 600 cells are placed in series 
with one another. Across the terminals, x, y, are placed a condenser, 
Kg, of about 4:3 microfarads, and a Kelvin ge volt- 
meter, v. In order to change over quickly, and for the purpose of 
safety, the charging bars and connections for placing the cells in 
series are mounted on wood. 

The Contact Apparatus.—This consists of a wooden pendulum 
carrying lead weights, ~,, #2, which were not moved duriog the ex- 
periments. The pendulum is released from the position, p, by the 
withdrawal of a brass plate, and, swinging forward, strikes a small 


steel contact piece, /, carried on a pivoted arm of ebonite. The © . 


initial position of this ebonite arm ;is determined by a contact pia, ¢, 
about 7th inch diameter, contact being maintained by a spring, m, 
with an abutting rod insulated fcom a brass supporting tube by means 
of gutta-percha. This insulated rod is continued by a copper wire to 


the insulated pole of a quadrant electrometer, 9. The brass support- 


ing tube is continued by means of a metallic tape covering on the 
outside of the insulated wire, and is coanected to the case and other 
quadrant of the electrometer. If, then, the pendulum be released 
from position, p, the time which elapses between the terminal piece, 
g, first touching the plate, f, and the time at which contact is broken 
between ¢ and the insulated stop is the shortest time we have been 
able to employ in these experiments, its duration being 00002 second. 

For longer times an additional device, shown in plan only, is used. 
It consists of a brass pillar, i, which carries a steel spring, s, and 
which is moved to and from in \/-shaped slides by means of a screw 
provided with a milled head, , which is divided ints 20 equal parts 
on the outside surface. A pointer fixed to the frame indicates the 
position of the head, and a scal3 on the brais slide showa the number 
of revolutions of the head from zero position. The pendulum steel 
piece, g, is of sufficient width to touch the spring, s, as if moves 


56 Storage 
6o— 


F 


» 


K, 


forward and strikes the plate, f. The zero of the spring, 8, is determined 
electrically by moving forward the pillar, i, and noting the position 
of the milled head when contact is first made, the steel piece, 9, 
being in contact with f, but not disturbing its initial position. The 
plate, /, is connected by a flexible wire with the slides which are in 
connection with the spring, 8, through its support, . When, there- 
fore, the spring, s, leads the plate, f, by any distance, the time of 


Fra. 5. 


_ contact is that time which elapses between g first striking s, and the 


severance of contact between the pin, c,and its stop, always sup- 
posing that g keeps in contact with s. A good deal of trouble was 
experienced before making this contact device satisfactory. The 
ebonite arm carrying ¢ and f was originally of metal, f being insu- 
lated; but inductive action rendered the results untrustworthy. 
Then again, the spring, s, when firat struck by the pendulum evidently 
again severed contact before f was reached. To get over this diffi- 
culty a subsidiary series of fine steel wires were attached to s, so 
that as the pendulum moves forward the wires are one after the other 
struck. In order that the pendulum should not foul these wires or 
the spring, s, on its return to position, y, it was slightly pressed 
forward by the hand at its central position. 

The method adopted is that of the bridge. Starting from mercury 
cups, «, we proceed by a fine wire to the terminal, 7, and thence, by 
a wire passing down the pendulum toy. From g we pass through 

ring, 8, and the piece, f, during contact to one end of the bridge. 

he flask, F, or condenser to be experimented upon, is placed in series 
with metallic resistances, a, these forming one arm of the bridge, the 
condensers, Ki, K,, formiag the other arm. The stop, ¢, is connected 
tothe junction between a and F; and the junction of Ki, K2 is con- 
nected to the case of the electrometer by the outer conductor of the 
insulated wire leading tothe instrament. The whole of the pendulum 
arrangement is supported on paraffin feet. 

In the first instance pencil lines on glass were used for «a, and ki, 
K,; but for short times and varying current densities it was proved 
that these were unreliable, when a knowledge of their actual resist- 
ance at the time of contact is taken to be the sameas measured in 
the ordinary way on a Wheatstone bridge. 

Time of Contact.—The connections were altered from those in fig. 5 
to those in fig.6. Eight dry cells having low internal resistance 
were used for charging. In fig. 6 let K be the capacity of the con- 
denser, equal to 4rd microfarad. Let & be the capacity of the 
quadrant electrometer at rest in zero position, equal to ‘000015 micro- 
farad. L2t Rm b2 the insulation resistance of K, and r the resistance 
through which the condensers are charged. Let @ be the E.M.F. of 
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V.—Winpow-Guass Fruask. October 16th—31st, 1896. 
a. Resistance box. 


Kk). 4rd m,f. = 118,000 divisions of large slide condenser. 
Ky. Large slide. When at sero = 100 of its own scale divisions. 
» When at 435 = :00146 
KX = ‘0005 m.f. from highest frequency resonance experiments. 
In the diagram, fig. 7, giving curves of conductivity and time for given temperature, 1 centim. vertical = 2 x 10—8 (/—1 ¢). 


1 centim. horizontal = 2 x 10—4 (¢) seconds, ‘ore, areax 4 x 10—§ gives cxpacity in microfarads, 
Time of contact. a Temperature of flask, 15°4° C, 
| Resistance of flask 21 1 
in 10° ohms. = t. F ] 
Turns t 1 K+ at § 
Time in slide in 10° 
centims. 
0 00002 160 0056 000794 "99 2°5 266 
0 00002 430 “0090 “00117 2°80 20 
10 00099 160 "105 48 48 0208 16°25 000065 000565 
10 00099 
20 0028 70 130 90 90 ‘0111 22 05 000088 000588 
30 ‘00:0 4 
— 
1,000 ‘001 
rough d 
| 54—57°8° C 
0 00002 160 00603 00139 7:45 2°76 ‘200 
0 “00002 430 0094 00142 3°27 2:10 
00035 430 055 1/330000 12°2 12:2 085 10°7 000043 000543 
“00035 160 025 1/1°6 x 11°4 11°4 
10 00099 160 065 295 035 18°6 000074 000574 
10 “00099 160 062 28:1 
20 0028 70 075 oe 52 52 ‘019 26:2 ‘0001 ‘0006 
30 0060 
Time of contact. | Temperature of flask, 80° C. 
“00002 160 0041 “000058 252 | 186 "435 
0 “00002 430 0079 2°04 1:80 | 
5 00035 430 023 1/16 x 102 61 196 233 000093 000593 
10 “00099 430 066 147 147 063 38 45 *. 00153 000653 
20 0028 430 “100 22:3 223 045 000216 000716 
30 0060 160 065 295 29°5 034 | 763 000381 000881 
| 
“ 65 | 0154 fc 
| al 
110—112° C. 
0 “00002 430 0047 "00020 1°88 | 1:05 “714 
0 “00002 430 0043 000091 73 96 | 
5 00035 430 0177 1/16 x 106 39 39 256 | 245 000098 000598 
10 | 00099 430 0-0 45 | 45 000176 000676 
20 0028 430 025 56 56 178 | 78°7 000315 000815 
30 “0060 430 029 wa 65 | 65 "154 113°6 000568 “00107 
| | | 
< ‘118 | 
| | 


Wixnpow-Guass Frask. November 2ad, 1896. 


ime of contact. Temperature of flask, 126° C. 

0 ‘00002 430 0085 1/89000 79 780 1:28 

00035 430 “0082 1:83 183 "546 327 000131 000631 
1 00099 430 0105 2:34 2:34 ‘427 555 “000222 “000722 
2 430 | 012 2°68 268 ‘373 000283 -000783 
3 430 | ‘0133 2:97 297 ‘337 102°2 000511 ‘000101 
4 009 430 0135 30 3-0 333 103 000515 00101 
5 ‘O11 430 | 0135 30 30 333 103 ‘000515 00101 

| « | 300 933 
: | 145° C 

0 “00002 430 0018 1/4°36 x 16° “401 2°49 
"00035 430 0032 713 713 1:40 50°8 000255 “00075. 
1 00099 430 004 "892 892 1:12 83 -00033 00083, at 
2 0028 430 0043 ot 959 ‘959 104 93 -00037 ‘00087 th 
430 0043 959 959 1-04 93 00037 “00087 a 
5 ‘011 


} 
. 
4 
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the battery, v be the E.M.F. of condenser, and ¢ the time of contact 
in seconds. 


To determine z. Letr = «,K = 0,7 = 0; the deflection of the 
electrometer needle from zero after the pendulum has struck gives E 
in scale divisions. 

To determine ¢. Let x be known and great as compared with . 
Let 8 = «, and let 7 be such that the steady deflection from zero, v, 
after pendulum has strack, is about equal to half £. 

t 
v= xr), 


E 
trike, 


The following are the values of ¢ in seconds, so deduced, in terms 
of revolutions of the milled head, x, from zero :— 
Turns of milled head from z2ro. 
1 


0 2 3 4 5 6 
Time of contact in seconds. 

00002 ‘00035 ‘00099 -0028 ‘009 ‘O11 ‘014 
The experiments have so far dealt with frequencies ranging from 
2 x 10° to 8,000, and 100 to 10. The gap between 8,000 and 100, 
during which the great effects of residual charge become apparent, 
is filled up by experiments with the pendulum apparatus just 
described. An attempt was made to fill up this gap by means of the 


Fic. 6. 


method shown in fig. 6, from which the effect on the capacity could be 
found for various times of contact, but this method was finally 
abandoned and used only for the determination of times of contact. 


V. (continued)._-November 10th, 1896. 
Winvow-Guass Frask. Sonper Usrep Instm@ap or ACID. 


1 
Time of Resistance | temperature 
hms. f flask 

contact. in 10° ohms, | of flask C°. ia 10-6 
“00002 000156 about 350 6,410 
“0028 i 350 S000 
011 15 000334 ” 350 | 3,000 
‘00002 18 00446 285 224°0 
00002 130 "0290 229 34°5 
000n2 200 0446 219 
00002 “0602 203 166 
00099 330 0736 202 13°6 
006 370 0825 200 121 
014 370 200 121 

of 

acid, 
00002 1,000 223 160 448 
00002 1,800 400 143 25 
00002 | 4,700 1-05 112 71 
00002 | 4,100 1:86 80 “43 
00002 6,080 2°76 55 2 
00002 5,600 3°99 15 28 


Referring to fig. 5, ¥ isthe same window glass flask mentioned 
above, and mounted as in fig. 1; a is a non-inductive metal resistance, 
the effect of the capacity of which was at the most, when « is large, 
only capable of disturbing our experiments to the extent of 8 per 
cent., but in most cases the disturbance isa small fraction of this; 
K; is a one-third microfarad condeneer, and x, the large elide con- 


denser used in the other experiments. The advantage of this method 

of experiment is that the charging potential difference, v, is great, 

and the actual ohmic resistance of a is small as compared with that 

of the fiask, #. In this manner the effect of the instantaneous capa- 

city of the flask is overcome at once and the after effects due only to 

= charge can be examined directly. The results are shown in 
le V. 

Let ), Kz, and F be discharged and let the potential difference v be 
applied to the bridge for time ¢. Letc be the ohmic resistance of the 
flask at the end of time ¢. Let x be its instantaneous capacity which 
is found by resonance at frequency 2 x 10°. Let be the potential 
acrossa, Then 


a 
We know a, kK, and and measure }. 


ate 1 
Now ¢ is large compared to a, hence a. q? therefore €~ ack 
is known; let it equal a. Then we have 
a+ac 
K, + Ky" 


We have reduced a consistent with fair sensibility until the correc- 
tion due to instantaneous capacity is so small as to be almost negli- 
gible, that is, until sensibly equal to 

How far we have been able to carry this can be seen by an inspec- 
tion of Table V. It is only for the shortest time of contact that the 
t 


correction for « ~«a x becomes at all sensible. 
(To be continued.) 


MOTOR TRAFFIC. 


(Concluded from page 740.) 

In discussing the paper by Sir David Salomons, Mr. J. T. Thorney- 
croft spoke very briefly and altogether in favour of steam. Mr. 
Oppermann said that 2d. unit was the mid-day price for elec- 
tricity from the Shoreditch Vestry. If so, this may be useful to 
Shoreditch tradespeople, aud Hoxton Square and vicinity may 
become a centre of progress in the near future. Mr. Worby Beau- 
mont, who it may be remembered earned the fame of an Erotostratus 
by unwillingly posing as an inventor in Mr. Lawson’s prospectus, 
considered it extravagant to provide power in a motor car for a speed 
up hill of 12 miles per hour. He referred to what a horse really 
could do, and he himself had known a horse do 12 H.P. for a time, 
and in London, any day one might see a horse do 8 H.P. 

Mr. Sennett, in discussing the steel tyre recommended by Sir 
David, spoke up for the pneumatic. He was also adverse to Sir 
David’s high up hill speed. He thought 6 miles speed up hill was 
sufficieat. He would halve the gear ratio and double the engine 
speed up hill. This one could do with steam, and the Serpollet car 
was good at hill climbing and had a store of energy in its hot tubes, 
but would do better with an oil than with a coke fire. 

In replying, Sir David thought that those who objected to high 
speed up hills had never ridden on a Serpollet car. To drop from 
18 miles to 3, as in an oil car, dissatisfied people. From Paris to 
Versailles there was a 10 per cent. hill 5 miles long, but the steam 
carriage would cover this at a speed of 12 miles. Sir David would 
give £100,000 to £200,000 for a patent that would get rid of gear and 
give direct driving. We would not say it was impossible to do this, 
but we fear there would be little doubt that it would be worth the 
figure named. 

Generally, the discussion did not amount to much. No one 
seemed able to shake Sir David in his contention as to the superior 
fitness of steam as the best motive power for motor cars, nor could 
they shake him on the question of up hill speeds. Sir David's 
experience on the roads of his immediate vicinity must have had 
great influence upon his opinions and emphasised the aggravation of 
hills when one is short of power. In the meantime what has become 
of the motor car? If we are to believe the Zngincer, the motor car 
industry is dead, or has never been born. On the other hand, our 
contemporary is asked by correspondents to retract this statement as 
having no truth in it, while, again, Mr. Bickford, on whose letter to 
our contemporary we shall comment later, seems to have no opinion 
of the Engineer competition, but states that first-class firms are work- 
ing out the motor car problem, and will come forward, no doubt, in 
due time. Such firms are scarcely likely to let themselves be drawn 
into a competition wherein they must deposit six sets of drawings 
before they are ready to their own satisfaction, and, probably, not 
even then. Doubtless it will serve them better to have their own 
private long distance test runs under supervision of some known 
engineer, and not subject to an inquisition of working drawings by 
men who may become consulting engineers to rivals. This showing 
up of working drawings is a trifle too much for most manufacturers 
to relish. Contractors, it is true, are becoming used to supplying full 
detailed drawings and specifications to engineers, who are supposed 
to provide the same for the contractors, and some rather flagrant cases 
have occurred, but the practice is not palatable to contractors all the 
same, and we think in a test run, behaviour and ease of management, 
and an inspection of the itself, might have been sufficient 
to form a ground of judgment. 
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MEETING OF THE INTERNATIONAL 
SOCIETY OF ELECTRICIANS. 


Tue sitting “commenced at 8.30 on June 2nd, 1897, with M. 
d’Argonval in the chair. After the report of the last meeting and 
the applications for admission had been read, M. CLaupE made a few 
remarks on the working of arc lamps by alternating currents. He 
showed that whereas the regulation of lamps worked by continuous 
currents is easy, this is not the case with alternating currents on 
account of the self-induction. In lamps based on the attraction of 
an jron core, when this latter advances into the solenoid the intensity 
diminishes. To render the attraction complete, the intensity must 
be increased about 30 per cent. and the difference of potential 160 per 
cent. We can, however, turn to account the properties of condensers, 
and ‘connect them in series with the resistance in the shunt cir- 
cuit. We can thus arrive at a satisfactory regulation. 

M. R. Annovx then presented his new registering voltmeters and 
amperemeters with variable sensibility, based on the same principle 
as his apparatus. 

At the end cf the sitting M. Perot gave a description of a new 
electrostatic standardising voltmeter. This apparatus is based on 
the attraction of two discs placed opposite to one another at a little 
distance apart and charged at a difference of potential. The two 
trays are formed of two sheets of silvered glass ‘4 millimetres apart. 
The attraction is very slight. For a difference of potential of 10 
volts the force is +4, of agramme. The upper plate is kept in its 
position with regard to the lower plate by clamping springs and held 
to the upper part by a compensating spring. When the plate is 
attracted, it can be brought back to its original position by lengthen- 
ing the compensating spring. The lengthening is in proportion to 
the square of the difference of potential. This lengthening can 
easily be effected by moving along a scale an index connected with 
the spring. To bring the upper plate back to the same distance, an 
optical ong pa is utilised. A spherical surface is taken as an 
upper plate, and a luminous ray is made to fall ve it normally. 
Rings similar to the Newton rings are then obtained. We thus get 
by projection a well defined point of reference. This arrangement 
is cartainly interesting, but the apparatus only enables us to measure 
accurately of a volt. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1897. 


[Compiled expressly for this journal by W. P. Taompson & Co., 
Electrical Patent Agents, 322, High Holborn, London, W.C.,to whom 
all inquiries should be addressed.] 


13,263. ‘Improvements in apparatus for distributing gas, liquids, 
colids or particles of solide, by electricity.” H. and F. 
Dated May 31st. 

13,371. “Improvements in wheels for cycles, motor, electric or 
steam cars and carriages.” J.SHaw. Dated May 3ist. 

13,892. “Improvements in and connected with electrical alarm 
elo ks and alarms time locks, and the like.” A.CHarstEy. Dated 
May 31st. 

13,413. “Improved means for controlling the working of lifts, 
motors, and other engines operated by electric energy.” W A. Kur. 
Dated May 3lst. 

18,414. “Improvements in or relating to safety fuses for electric 
C. J. Hatt and H. J. Dated May 3ist. (Com- 
plete. 

13,422. “Improvements in coin freed mechanism for electric 
lighting of vehicles or apartments.” O. Imray. (La Socicté 
Anonyme d’Etudes et d’Exploitation de l’Accamulateur Eclair, 
Belgium.) Dated May 31st. (Complete.) 

13,434. “Improvements in incandescent electric lamps.” 4H. 
Gopsat. Dated May 3lst. 

13,436. “Combined electric motor and polishing spindle.” H- 
Dated June Ist. 

13,458. “An improved burglar alarm contact.” C. Y. Fisner. 
Dated June Ist. 

13,520. “Improvements in worked electric 
switches.” SremEns Bros. & Co, Limrrmp, and A. E. Le Rossiano. 
Dated June Ist. 


13,523. “An improved starting rheostat with automatic cut-out 


for electric motors.” H.H.Curtmr. Dated June Ist. (Complete.) 

13,524. “An improved starting rheostat with automatic cut-out 
for electric motors.” G.A.Mowgr. (H. H. Catler, United States.) 
Dated June Ist. (Complete.) 

13,532. Improvements in windings for the armatures of direct 
current dynamo-electric machines.” Y.A.Fynn. Dated June Ist. 

13,564. “Improvements in and relating to electric motors and 
dynamo-electric machines.” §S.G. Brown. Dated June 2nd. 

13,581. “Improvements in electric arc lamps.” J. EDMONDSON. 
Dated June 2nd. 

13,594. . “Improvements in or relating to electric meters, ap- 

eg prepayment electric meters.” CO. O. Bastian. Dated 

ane 2ad, 


13,617. “ Improvements in and conrected with electric arc lamps.” 
J. Brooxrz. Dated June 2nd. 

13,679. “Mechanism for operating the bells of cars or carriages of 
= or other railways.” J.T. Hasxuns. Dated June 8rd. (Com- 
plete. 

13,689. “Improvements in or relating to electric batteries.” IE. 
A. JauNcKe. Dated June 3rd. 

13,702. “Improvements in generators of static electricity.” H. 
B. Forp. Dated June 3rd. 

13,703. ‘ Adjustable shades or screens and attachments therefor 
for diffusing electric or other intense light.” C. E.CHatuis. Dated 
June 3rd. 

13,717. “ Improvements in or relating to switches for starting re- 
sistance for electric motors and other cases where resistances are 
required.” J. W.Gr1pss. Dated June 3rd. 

13,727. ‘An improved tubular carbon filament for electrical in- 
candescent lamps and process for the manufacture of the same.” 
V. Dated June 3rd. 

13,732. “Improvements in or relating to incandescent electric 
lamps.” H.S. Maxim. ‘Dated June 3rd. 

13,733. ‘‘ Improvements in systems of telegraphy and in apparatus 
for use therein.” R.H. Werny. Dated June 3rd. 

13,735. “Improvements in primary batteries.” W. RowsorHam. 
Dated June 

13,838. ‘ Improvements in or relating to electrical switches.” G. 
Paaz. Dated June 5th. 

13,906. ‘An improyemement in terminal connections of telegraph 
cables. L. Marcus. Dated June 5th. 

13,923. “Improvements relating to electric:incandescent lamps.” 
W. R. Laxe (Compagnie Generale des lamps a Incandescence 
France). Dated June 5th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


[Copies of any of these Specifications may be obtained of Messrs. W. P 
Txomrson & Oo., 322, High Holborn, W.C., price, post free, 8$d. 
(tn stamps).] 1896. 


557. ‘Improvements in electric batteries.” R. Contins and 
F. Cogan. Dated January 8th, 1896. Relates to primary and 
secondary batteries. In order to render the batteries more portable 
than usual the electrolyte is absorbed in cocoa nut fibre, preferably 
mixed with sago and cleared by treatment with a dilute acid or alkali _ 


842. ‘Improvements in and connected with the manufacture of 
electric cables.” §S. O.Cowpsr-Coxres. Dated January 13th, 1896. 
Leading-in wires for incandescent lamps, vacuum tubes, &c., are 
formed of pure iron ware coated with an alloy such as tin, lead, 
and cadmium. Prior to sealing in the wire is coated with a layer of 
spun or other glass. 


1,480. “Improvements in electric gas lighting apparatus.” E. G. 
BsEweEr. (A communication from H. §. Farquharson and D. F. Root.) 
Dated January 21st, 1896. Relates to devices for lighting lamps of 
railway cars and consists in what is termed a spark point holder of 
refractory and non-conductiog material through two holes in which 
the sparking points on the ends of the platinum wires, for example, 
pass. Devices are also described for protecting the sparking points 
from the heat. 8 claims. 


2,707. “Improvements in incandescent electric lampholders and 
the like.” A.J. Howarp. Dated February 6th, 1896. The invea- 
tion relates to an improved lampholder of the bayonet joint type and 
constructing it so that the lamps may be lowered out of contact with 
the electrically charged spring terminals of the holders, but are still 
held securely in the holders thus enabling this combination of im- 
proved holder and lamp to act as its own switch. 1 claim. 


4,082. “Improvements in or connected with apparatus for 
electrically igniting miner’s safety lamps.” W.Ackroyp and W. 
Best. Dated February 22nd, 1896. The invention relates to 
apparatus for electrically igniting miner’s safety lamps. A wire is 
employed which passes through the bottom of the lamp by way of 
an insulated tube. The upper portion of the wire conductor passes 
up through the centre of the wick. In lighting the lamp, an induced 
current is passed by way of the conductor to the top of the wick, and 
a spark or electric flame is produced which passes across the top of 
the wick from the conductor to the wick tube, thus lighting the wick. 
4 claims. 


4,774. “Improvements in and connected with automatically 
operating variable resistances in electrical circuits.” C. B. CaLLow 
and H. Brvis. Dated March 8rd, 1896. The invention relates 
to automatically operated variable resistances in electric circuits s0 
as to provide an automatic governor in an electric power installation 
which is subject to an intermittent load. The invention is carried 
out by means of a trough partly filled with mercury. A series of 
plates of conducting material (varying in length) are arranged to dip 
intothe mercury. Each plate is coupled in series with an interposed 
resistance, a solenoid having a core carrying a reservoir holding 
mercury and anges with a float is balanced by immersion in a 
mercury chamber. The mercury reservoir is connected to the resist- 
ance chamber by means of a flexible tube and thus any fluctuation in 


the pull of the iron core by the current passing through the solenoid © 


raises the reservoir and consequently the level of the mercury in the 


resistance tank thus short-circuiting more of the resistances by reason — 


of the immersion of the plates. 1 
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